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CLEAN ENERGY JOBS, CLIMATE-RELATED
POLICIES AND ECONOMIC GROWTH—STATE
AND LOCAL VIEWS

TUESDAY, JULY 21, 2009

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON GREEN JOBS AND THE NEW EcoNOMY,
Washington, DC.

The full committee, met pursuant to notice, at 10 a.m. in room
406, Dirksen Senate Office Building, Hon. Barbara Boxer (chair-
man of the full committee) presiding.

Present: Senators Boxer, Inhofe, Carper, Lautenberg, Cardin,
Sanders, Klobuchar, Whitehouse, Udall, Merkley, Voinovich, Vitter,
Barrasso, Crapo, Bond, and Alexander.

OPENING STATEMENT OF HON. BARBARA BOXER,
U.S. SENATOR FROM THE STATE OF CALIFORNIA

Senator BOXER. The committee will come to order.
fWe all welcome our distinguished panel, and of course, the one
after.

I am going to ask Senator Sanders to sit right next to me be-
cause this is really a hearing of the full committee organized by his
subcommittee, so he is going to be chairing the hearing.

The focus of today’s hearing in on clean energy jobs, economic
growth and global warming policies from a State and a local per-
spective.

Providing incentives for clean energy is a win-win for our coun-
try, because it helps to address the threat of global warming and
it builds a foundation for long-term recovery and long-term pros-
perity.

Right now, our States, cities and counties are leading the way in
adapting smart policies to drive the transition to a clean energy
economy. I tell my colleagues often, if we fail to act, we are going
to have the cities, the counties, the States and the regions acting.

We already know that my State of California, the Western
States, and the Northeastern States are acting. So we are going to
have a number of jurisdictions acting to protect our children from
pollution, and we if do not act it will be a patchwork as well as
the EPA doing its job under their endangerment finding.

cIl want to again thank our distinguished witnesses for being here
today.

On our first panel, we have Governor Bill Ritter from the State
of Colorado, Governor Chris Gregoire from the State of Wash-
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ington, Governor John Hoeven of the State of North Dakota, and
we hope that Governor Corzine from New Jersey will join us short-
ly.
On the second panel, we have Mayor Robert Kiss from the city
of Burlington, Vermont; Mayor William Euille from the city of Al-
exandria, Virginia; State Representative John Lowery from the
State of Arkansas; and Mayor Douglas Palmer from the city of
Trenton, New Jersey.

We are facing two historic challenges today: the current recession
and the dangers of unchecked global warming. We have the oppor-
tunity to address with a single solution what will create millions
of clean energy jobs in America, reduce our dependence on foreign
oil, and protect our children and grandchildren from pollution.

I agree with President Obama, who said, “We can remain one of
the world’s leading importers of foreign oil, or we can make the in-
vestments that would allow us to become the world’s leading ex-
porter of renewable energy. We can let climate change continue to
go unchecked, or we can help stop it. We can let the jobs of tomor-
row be created abroad, or we can create those jobs right here in
America and lay the foundation for lasting prosperity.”

Legislation that provides incentives for clean energy will create
jobs and will increase our energy efficiency. In the long run, it will
save families and businesses money and energy costs, and it will
drive technological innovation.

When we provide incentives for clean energy development, we in-
vest in American jobs. What kinds of jobs are needed to build the
clean energy economy? The University of Massachusetts at Am-
herst found that clean energy industries employ construction work-
ers, electricians, boilermakers, mechanics, plant operators, farmers,
engineers, scientists and teachers.

My State of California is a national leader in clean energy job
creation. A June 2009 Pugh Charitable Trust report found that
more than 10,000 new clean energy businesses were launched in
California from 1998 to 2007. During this period, clean energy in-
vestments created more than 125,000 jobs and generated jobs fast-
er than the State’s economy as a whole.

We all know that the recession has taken a great toll on my
State and on most States. However, this is our bright spot in our
State’s economy.

I look forward to today’s testimony from State and local officials
who are implementing innovative policies to help build a founda-
tion for the clean energy economy.

So, at this time, I am going to call on my friend, the Ranking
Member, Senator James Inhofe, I am going to hand the gavel over
to Senator Sanders and stay as long as I can.

OPENING STATEMENT OF HON. JAMES M. INHOFE,
U.S. SENATOR FROM THE STATE OF OKLAHOMA

Senator INHOFE. Thank you, Madam Chairman.

As a former Mayor, I always enjoy these hearings where you
have people coming from the, well, I often say to my friends back
home, I know what a hard job it is; I used to be a Mayor. If you
are a Mayor or a Governor, there is no hiding place like there is
here in Washington.
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States differ in many respects as you will hear in the different
perspectives today. As I have stated before, cap-and-trade benefits
the coasts at the expense of the heartland. Cap-and-trade divides
rather than unites America behind a sensible, workable energy pol-
icy.

This fact is clear in the testimony of Arkansas State Representa-
tive John Lowery, who is Democrat and will be on the second
panel. When it comes to Waxman-Markey, Representative Lowery
is clear. Unfortunately, he said, this bill will devastate my region.
It will kill jobs, harm our school system, throw back our economic
progress gained the last few years, and impose a disproportionate
burden on Arkansans.

Representative Lowery also speaks eloquently about a way of life
that would perish under cap-and-trade. He is referring to life in Ar-
kansas and rural America. Cap-and-trade supporters see rural
America as wasteful, environmentally backward. They say they see
those in rural America as mere contingencies in the battle to save
the planet. But these are real people with real jobs and real fami-
lies. And for them, cap-and-trade will spell economic disaster.

When they lose their jobs because the factory moves overseas,
they will struggle to put food on the table. When they are forced
to pay high prices for gasoline, groceries and electricity, they will,
in some cases, have to choose between heating their homes and
feeding their families.

Last week, I would say to my good friend from Arkansas, I went
to Mountain Home, Arkansas. There was the regional meeting of
all of the farmers’ co-ops. They stated publicly that they have more
to lose than anyone else, the farmers of America.

The debate over cap-and-trade is not partisan. It is regional. I
can tell you, when it comes to energy policy, Democrats in the Mid-
west and the South think differently than Speaker Pelosi and
Henry Waxman. On the one hand, the policy of the coasts is to ra-
tion energy and make it more expensive through regulations and
mandates. On the other hand, the policy of the heartland is to in-
crease domestic energy supplies including wind, solar, geothermal,
as well as oil, gas, nuclear and coal to make energy cleaner, more
affordable and more abundant.

You know, if we did just what I mentioned up here, really ex-
ploited that, we would end our dependence on the Middle East for
our ability to run this machine called America.

In our part of the world, we invite new energy development,
whatever its form, because we know it creates jobs and expands
our economy. This is the policy of North Dakota, as Governor
Hoeven will describe in his testimony. North Dakota is finding suc-
cess in deploying new technologies to burn coal more cleanly and
to drill and extract oil and gas with a minimal environmental foot-
print. North Dakota is not taxing or creating new layers of bu-
reaucracy. It is developing domestic resources and creating jobs
and energy security. Thus, it is no surprise that North Dakota cur-
rently has a budget surplus.

Those in the heartland are rightly skeptical about the promises
of green jobs in the new economy. They ask a simple question:
what does this mean for my community and my State? There is
nothing inherently wrong with green jobs as long as they do not
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replace existing jobs. But this is exactly what Speaker Pelosi and
Henry Waxman are talking about. They, along with President
Obama, want to emulate the Spanish model, which has been a mis-
erable failure.

Let us look at Spain for a minute. Now, it is true that new wind
farms and other forms of alternate energy have created jobs in
Spain. But a new study concludes that these jobs are temporary
and have received $800,000 per job in subsidies while the wind in-
dustry jobs cost $1.4 million each. And do not forget that each new
job entails the loss of 2.2 others.

Just do the math. The Waxman-Markey bill will destroy far more
jobs than it will create. In fact, the authors of the bill assume that
it will kill jobs. When I read through it, I found an unemployment
program that is written into the bill. In other words, you pass this
bill, you are going to get an unemployment program with it be-
cause it is going to lose jobs.

Rural America wants a different policy, one that recognizes the
need to produce all forms of energy ranging from wind to clean
coal. No policy that includes 1,400 pages of mandates, taxes and
regulations will produce jobs in the energy industry.

And by the way, there are a lot of people who agree with me on
this. I was noticing Jim Hanson, who has been the real hero of the
global warming people, he said cap-and-trade is a temple of doom.
It would lock in disasters for our children and grandchildren. Why
do people continue to worship a disastrous approach, and on, and
on, and on.

Thank you, Madam Chairman.

[The prepared statement of Senator Inhofe follows:]

STATEMENT OF HON. JAMES M. INHOFE,
U.S. SENATOR FROM THE STATE OF OKLAHOMA

As a former Mayor, I have a unique appreciation for this hearing. Whether a
Mayor, Governor, or town councilman, whether Republican, Democrat, or Inde-
pendent, local officials have a keen, first-hand understanding of their States and
coanmunities and the issues that affect them. I look forward to your testimony
today.

Because States differ in many respects, you will hear differing perspectives on
cap-and-trade and green jobs. As I've stated before, cap-and-trade benefits the coasts
at the expense of the heartland. Cap-and-trade divides rather than unites America
behind a sensible, workable energy policy. This fact is clear in the testimony of Ar-
kansas State Representative John Lowery, who is a Democrat.

When it comes to Waxman-Markey, Representative Lowery is clear: “Unfortu-
nately,” he said, “this bill will devastate my region. It will kill jobs, harm our school
system, throw back our economic progress gained the last few years, and imposes
a disproportionate burden on Arkansans.”

Representative Lowery also speaks eloquently about a “way of life” that would
perish under cap-and-trade. He is referring to life in Arkansas and rural America.
Cap-trade supporters see rural America as wasteful and environmentally backward.
They see those in rural America as mere contingencies in the battle to save the
planet. But these are real people with real jobs and real families. And for them, cap-
and-trade will spell economic disaster.

The debate over cap-and-trade is not partisan; it’s regional. And I can tell you,
when it comes to energy policy, Democrats in the Midwest and the South think dif-
ferently than Speaker Pelosi and Henry Waxman.

On the one hand, the policy of the coasts is to ration energy and make it more
expensive through regulations and mandates.

On the other hand, the policy of the heartland is to increase domestic energy sup-
plies—including wind, solar, geothermal, as well as oil, gas, nuclear, and coal—to
make energy cleaner, more affordable, more abundant, and more reliable. In our
part of the world, we invite new energy development, whatever its form, because
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we know it creates jobs and expands our economies. This is the policy of North Da-
kota, as Governor Hoeven will describe in his testimony. North Dakota is finding
success in deploying new technologies to burn coal more cleanly and to drill and ex-
tract oil and gas with a minimal environmental footprint.

North Dakota isn’t taxing or creating new layers of bureaucracy; it’s developing
domestic resources and creating jobs and energy security. Thus it’s no surprise that
North Dakota currently has a budget surplus.

Those in the heartland are rightly skeptical about promises of green jobs and a
new economy. They ask a simple question: what does this mean for my community
and my State?

There’s nothing inherently wrong with “green jobs,” so long as they don’t replace
existing jobs. But this is exactly what Speaker Pelosi and Henry Waxman are talk-
ing about. They, along with President Obama, want to emulate the Spanish model,
which has been a failure.

So let’s look at Spain for a minute. Now it’s true that new wind farms and other
forms of alternative energy have created jobs in Spain. Yet a recent study by Dr.
Gabriel Calzada of the Universidad Rey Juan Carlos calculates that the programs
creating those jobs destroyed nearly 110,500 jobs elsewhere in the economy—or 2.2
jobs destroyed for every “green job” created.

The study also concludes that these jobs are temporary—in fact, only 1 out of 10
jobs has been created for actual operation and maintenance of new plants. And the
authors conclude that the costs of creating green jobs “do not appear to be unique
to Spain’s approach but instead are largely inherent in schemes to promote renew-
able energy sources.”

This math just doesn’t add up. The Waxman-Markey bill will destroy far more
jobs than it will create. In fact, the authors of the bill assume that it will kill jobs.
When I read through it, I found an unemployment insurance program designed spe-
cifically for workers who lose their jobs because of Waxman-Markey. It also includes
Federal assistance for job relocation and job searching.

Rural America wants a different policy, one that recognizes the need to produce
all forms of energy, ranging from wind to clean coal. No policy that includes 1,400
pages of mandates, taxes, and regulations will produce jobs or energy. And any such
policy will threaten the rural way of life. We must defeat this bill or anything like
it and pass a common sense energy policy for America.

OPENING STATEMENT OF HON. BERNARD SANDERS,
U.S. SENATOR FROM THE STATE OF VERMONT

Senator SANDERS [presiding]. Thank you, Senator Inhofe.

Let me begin by thanking Senator Boxer for the leadership that
she has shown for so many years on environmental issues, on the
crisis in global warming and on job creation, the creation of green
jobs. Thank you, Senator.

And let me, as a former Mayor of Burlington, Vermont, let me
welcome our guests. I think we understand that one of the advan-
tages of our Federalist form of government is that a lot of great
ideas are taking place at the local level, they are taking place at
the State level, and in fact the function of this hearing is to see
how we can work together, how we can learn from you, how you
can learn from us, and how together we can address some of the
major crises this country faces, the issue of energy independence.

Does anybody here think it is a good idea that we spend approxi-
mately $450 billion every single year importing oil from abroad? I
do not think there is anyone here who thinks that is a particularly
good idea.

Many of us, including the leading scientists in the world, are
worried about what this planet will look like if we do not reverse
greenhouse gas emissions and do not deal with global warming.
And these are some of the issues that you have been dealing with.
And more importantly, as Senator Boxer indicated, we are in the
midst of a major recession, and we need to create millions of good
paying jobs as we break our dependency on foreign oil and as we
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lower greenhouse gas emissions. That is what this hearing is
about.

It seems to me that what we need to be doing is waging an en-
ergy revolution, nothing less than an energy revolution. What that
means is that we need a future in which we create millions of good
paying jobs in areas in wind, in solar, in geothermal, in biomass,
in mass transportation, in areas that not only cut back on green-
house gas emissions, but have the side effect of cleaning up our
country and making us a healthier Nation so that the kids in
Vermont are not breathing particulates which cause asthma.

So, we are moving in a direction for a win-win-win situation. En-
ergy independence. Think about what it means to invest $450 bil-
lion a year in our economy, and all of the things that we can ac-
complish. Think about where we could be in 2025, where we could
be producing a quarter or more of our electricity from clean, sus-
tainable energy sources.

I see a revitalized American manufacturing base where, instead
of importing 90 percent of the batteries used in hybrid vehicles, 46
percent of solar PV cells and modules, and half of all wind turbines
used in the U.S., we can be producing these products right here in
the United States of America.

I see a future where, instead of creating 330 jobs to build yet an-
other fossil fuel plant, we create 4,000 jobs building a solar thermal
plant that has no carbon dioxide emissions and does not pollute our
air and whose only fuel is endlessly renewed, at no cost, from the
sun.

I see a future where, by 2020, our Nation is far more energy effi-
cient than it is today. In Vermont, we have recently seen 2 con-
secutive years where our electricity demand has been lowered, low-
ered thanks to our energy efficiency efforts. And this is the greatest
investment that we can make in terms of energy. It costs only 3
cents for each kilowatt hour we save through energy efficiency,
while it costs 14 cents for each kilowatt hour we buy from new gen-
eration, and we can put large numbers of people to work in terms
of energy efficiency and weatherization.

I see a future where, by 2020, we can do nationally what
Vermont has been doing on a State level, making major savings
through energy efficiency.

By stressing efficiency, we will also create the framework for in-
novative technology development and economic growth. We will see
companies like Cree, based in North Carolina, which produces LED
lighting, create jobs and expand all across the Nation. In 2002,
Cree had 893 employees. Now, they have more than 3,000 in a rap-
idly growing industry with LED light.

I see a future where getting to work or to school or to the store
does not have to cause pollution. There is extraordinary oppor-
tunity, not only in hybrid plug-ins manufactured in the United
States, but electric vehicles as well.

I see a future where we have reinvested in our mass transpor-
tation and rail systems. So that when we go to Europe, or Japan,
or China, we do not have to say, why can we not do that in the
United States? Why can we not have the kind of mass transpor-
tation, the kind of rural transportation, that this country des-
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perately needs, and in the process, creates millions of good paying
jobs?

So, we have, right now, enormous opportunities in front of us.
We can lead the world in cutting greenhouse gas emissions, we can
lead the world in creating the kind of good paying jobs that our
people desperately need, and in the process we will create a cleaner
and healthier America.

[The prepared statement of Senator Sanders follows:]

STATEMENT OF HON. BERNARD SANDERS,
U.S. SENATOR FROM THE STATE OF VERMONT

Let me welcome our guests to this committee today, Governors and Mayors and
elected officials. A great deal of exciting and innovative work has been taking place
in States and cities throughout our country in breaking our dependence on fossil
fuel and foreign oil, in lowering greenhouse gas emissions, and in the process, mov-
ing us to the creation of millions of good paying jobs in the years to come. We are
here today to learn from your efforts and see how Washington and States and cities
can go forward together in transforming our energy system and our global environ-
ment.

THE OPPORTUNITY TO REINVEST IN AMERICAN JOBS

Today, as a Nation we spend some 350-450 billion dollars a year importing oil
from abroad—from countries like Saudi Arabia, Nigeria, Mexico, Russia, Venezuela,
and Iraq. Think for a moment what an incredible impact $450 billion a year could
have on our economy and job creation here if that money were invested in this coun-
try in weatherization, energy efficiency, sustainable energies like wind, solar, geo-
thermal, bio-mass and other technologies, public transportation and automobiles
that are far more energy efficient or not using fossil fuels at all.

What we are talking about is an energy revolution—a revolution that leads us to-
ward energy independence and the ability to avoid Mideast wars fought over oil; a
revolution that not only has the potential to save the planet from the devastating
damage being caused by global warming, but which will also, as a side effect, clean
up our air and water and make us a healthier Nation. This is a big deal.

Now in terms of green job creation let me say a few words about where we are
today, what some other countries are doing that we can learn from, and the direc-
tion that we should be going in the next 5 to 10 years.

Today, it is estimated by the Pew Charitable Trusts that there are some 770,000
green jobs in America. These include a wide range of jobs at every level of education
and for every skill set. These are jobs for machinists, engineers, and electricians.
These are jobs for workers who weatherize older homes and buildings—making
them far more energy efficient, and in the process, saving substantial sums for the
inhabitants on their fuel bills. These are jobs for factory workers who are now pro-
ducing the most advanced insulation material, energy efficient windows, and im-
proved roofing materials. These are jobs being created in companies in America that
build, distribute, install and maintain wind turbines, photovoltaic panels, solar hot
water systems, geo-thermal heating and cooling systems, and bio-mass heating sys-
tems. These are jobs being created on our farms and in our forests as workers
produce bio-fuels and use farm waste to generate electricity. These are good paying,
domestic jobs that put people to work while turning the tide against global warming
and pollution.

MY VISION FOR A NEW AMERICAN GREEN ECONOMY

I see a new future for this Nation where our need for energy independence and
environmental sustainability drives our economic growth. While today we have hun-
dreds of thousands of green jobs, tomorrow we can have millions of green jobs. Ac-
cording to the Pew Charitable Trusts, green jobs grew by 9.1 percent between 1998
and 2007, and during the same period other jobs grew by just 3.7 percent. According
to the Center for American Progress and Green for All, if we invest $150 billion per
year in the public and private sectors in sustainable energy, we can create 1.7 mil-
lion net new jobs per year. That is almost 2 million jobs a year—17 million new
jobs over a decade. And although these are good paying jobs, roughly 870,000 of
them each year would be available to workers with high school degrees or less.
Green investments, green energy, green jobs: this is how we will replace our lost
manufacturing jobs.
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I see a future where by 2025 we are producing a quarter or more of our electricity
from clean, sustainable energy sources. I see a revitalized American manufacturing
base where instead of importing 90 percent of the batteries used in hybrid vehicles,
46 percent of solar PV cells and modules, and half of all wind turbines used in the
U.S., we make these products here. In 1970, Denmark made a commitment to re-
newable energy and now gets 20 percent of its electricity from wind alone. In doing
so, it also created a new export industry: Danish companies now earn billions and
lead the world in wind energy. I see our Nation’s commitment to renewable energy
producing a similar influx of good jobs in this country. I see a future where instead
of creating 330 jobs to build yet another fossil fuel plant, we create 4,000 jobs build-
ing a solar thermal plant that has no carbon dioxide emissions and does not pollute
our air—and whose only fuel is endlessly renewed, and no cost, sunlight.

I see a future where by 2020 our Nation is far more energy efficient than it is
today. In Vermont we have recently seen 2 consecutive years where our electricity
demand has been lowered thanks to our energy efficiency efforts. This is the great-
est investment truth in sustainable energy: it costs only 3 cents for each kilowatt
hour we save through energy efficiency, while it costs 14 cents for each kilowatt
hour we buy from new generation. I see a future where States compete with one
another to see which can be the most efficient and where businesses seek out effi-
cient States in which to locate so they can reap the economic and environmental
benefits for their businesses and employees. I see a future where by 2020 we can
do nationally what Vermont has been doing on a State level—making major savings
through energy efficiency. Efficiency can save utility customers $168 billion, avoid
the need for 390 medium-sized coal plants, and reduce carbon dioxide emissions so
much that it would be the same as taking 48 million cars off the road. Efficiency.

By stressing efficiency, we will also create the framework for innovative tech-
nology development and economic growth. We will see companies like Cree, based
in North Carolina, which produces LED lighting, create jobs and expand all across
this Nation. In 2002, Cree had 893 employees; now they have more than 3,000, and
these workers are producing environmentally friendly products for a fast growing
global marketplace.

I see a future where getting to work, or to school, or to the store does not have
to cause pollution. I see a future where plug-in hybrid vehicles and electric vehicles
are commonplace, producing a fraction of the emissions of conventional vehicles
while providing the same mobility for drivers. Already today, a Chinese company
called Build Your Dreams is producing plug-in hybrids for sale in China. We need
to see American companies producing such advanced vehicles and exporting that
technology to other nations, instead of the other way around.

I see a future where we have reinvested in our mass transportation and rail sys-
tems. For every $1 billion we invest in public transportation, we see 30,000 jobs cre-
ated, thousands of dollars saved annually by individual commuters, and dramatic
reductions in greenhouse gas emissions for each mile traveled.

I see this future already being planned in Vermont, where our cities and towns
are working to develop district energy systems that capture “waste” heat from
power plants and use it to heat buildings. I see it in our efforts to power and heat
our schools and public housing with clean technologies such as wood chips and solar
hot water heating. I see it in the Vermont National Guard’s facilities, which we are
working to convert to solar, geothermal, and biomass powered and heated facilities.
I hope to see these and other world changing innovations and common sense prac-
tices replicated throughout our country.

CLOSING

I am pleased to have worked with Chairman Boxer to convene this first hearing
of the Green Jobs and New Economy Subcommittee. I look forward to learning what
each of our witnesses is doing in their State or city to create green jobs and build
a foundation under our vision of a new, green future for our Nation.

Senator SANDERS. OK. I think our next is Senator Bond.
Senator Bond.

OPENING STATEMENT OF HON. CHRISTOPHER S. BOND,
U.S. SENATOR FROM THE STATE OF MISSOURI

Senator BOND. Thank you very much, Mr. Chairman.
Are we going to have the demonstrations through the testimony?
[Laughter.]
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Senator BOND. As a former Governor, I know the pressure that
elected officials face to create jobs and promote economic develop-
ment. During these tough economic times, new jobs are needed now
more than ever. At the same time, regrettably, carbon cap-and-
trade legislation threatens to kill millions of jobs through higher
energy costs that help our competitors in China.

We are learning in this debate that green jobs are not the full
answer. Some make a good deal of economic sense, like nuclear
power and energy conservation efforts. Others, like wind and solar
jobs, are not so much created as bought. Last week the National
Black Chamber of Commerce told us how even after considering
the gains from new green jobs, cap-and-trade legislation will kill
approximately 2.5 million jobs.

On Senator Sanders’ committee, as the Ranking Member, I put
out a report earlier this spring on green jobs, Yellow Light on
Green Jobs. We found that some green jobs, especially wind and
solar, kill existing jobs to pay for new green jobs. They pay low
wages and require expensive taxpayer subsidies to create.

The disturbing information comes from green jobs advocates
themselves. A coalition of labor organizations, Teamsters, SEIU
and the Sierra Club, found in a report entitled High Road of Low
Road, Job Quality in New Economy, that State and local taxpayer
subsidies of tens of thousands and dollars, and sometimes hun-
dreds of thousands are dollars, per green job, total tens of millions
of dollars spent. This means green jobs are not created but instead
must be bought with heavy taxpayer subsidies.

An example is the Vestas wind power turbine tower manufac-
turing plant in Pueblo, Colorado. State, county and local officials
spent nearly $32 million in incentives and tax breaks to attract
ichis Danish wind turbine company to build a new facility in Pueb-
0.

This chart shows how officials gave away economic development
funds, training funds, incentives, matching grants, investment tax
waivers, sales tax waivers, employee tax credits, enterprise zone
credits and healthcare tax credits. A grand total of $32 million at-
tracted 450 jobs. That comes out to $71,000 per job.

I understand that these are local decisions. The people of Pueblo
think 450 jobs are worth $32 million. What I do know is that the
citizens and taxpayers in my State do not want their energy taxes
raised or their other jobs killed to pay for green jobs.

The ironic thing is that this thing will operate in Pueblo next to
the GCC Cement Plant, the Evraz Rocky Mountain Steel Mill and
the Xcel Energy Coal Fired Power Plant. It is ironic because the
drive for cap-and-trade legislation being justified with Vestas’
grgen jobs will likely doom the steel, cement and affordable power
jobs.

High power and carbon allowance costs will make America’s ce-
ment and steel uncompetitive and force closure of those plants.
Emission reductions cut too fast and too deep will cause the closure
of coal fired plants. Pueblo may well lose more jobs than it creates.

Do not get me wrong. I support American green jobs. Expanding
our affordable American clean energy sources will produce them.

My State has led the Nation is biofuels from corn and soy beans.
We are working on cellulosic fuels and fuels from biomass and
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algae. We are a center of new battery technology and are beginning
production of all-electric delivery trucks and hybrid SUVs. Domes-
tic mass production of hybrid and plug-in vehicles will help the en-
vironment, lower costs for consumers and provide good paying
manufacturing work.

Nuclear power, clean coal technology, environmentally friendly
drilling for oil and gas off our shores, conservation in existing
buildings and other facilities—these are American sources of en-
ergy that will create American jobs, keep us independent of our ad-
versaries, and ensure plentiful supplies to keep prices lower.

Clean energy, American energy, affordable energy, an all of the
above strategy that does not kill jobs and raise energy taxes is
what we need. This is the path I urge the committee, this Congress
and America to take.

I thank the Chair.

[The prepared statement of Senator Bond follows:]

STATEMENT OF HON. CHRISTOPHER S. BOND,
U.S. SENATOR FROM THE STATE OF MISSOURI

Madam Chairman, thank you for holding this hearing on cap-and-trade legislation
and State and local green jobs.

As a former two-term Governor of the State of Missouri, I know the pressure that
elected officials face to create jobs and promote economic development. During these
tough economic times, new jobs are needed now more than ever.

At the same time, carbon cap-and-trade legislation threatens to kill millions of
jobs through higher energy costs and help our competitors in China.

We are learning in this debate that green jobs are not the answer. Last week,
the National Black Chamber of Commerce told us how even after considering gains
from new green jobs, cap-and-trade legislation will still kill 2.5 million net jobs.

As ranking member of the Green Jobs and the New Economy subcommittee, I
issued a report entitled Yellow Light on Green Jobs that found that green jobs ef-
forts will kill existing jobs to pay for new green jobs, pay low wages, and require
expensive taxpayer subsidies to create. This disturbing information came from green
jobs advocates themselves.

A coalition of environmental and labor organizations including the Sierra Club,
Teamsters, and SEIU found in a report entitled High Road or Low Road? Job Qual-
ity in the New Economy, that State and local taxpayer subsidies of tens of millions
of dollars oftentimes produced only a few hundred jobs. At this rate, taxpayer green
jobs subsidies cost tens of thousands, and sometimes hundreds of thousands of dol-
lars, per green job.

’tI)‘hl(liS, green jobs are not created but instead must be bought with heavy taxpayer
subsidies.

An example is the Vestas wind turbine tower manufacturing plant in Pueblo, Col-
orado. State, county and local officials spent nearly $32 million in incentives and
tax breaks to attract this Danish wind turbine company to build a new facility in
Pueblo. (From the Pueblo Chieftain)

This chart shows how officials gave away economic development funds, training
funds, incentives, matching grants, investment tax waivers, sales tax waivers, em-
ployee tax credits, enterprise zone credits, and health care tax credits. The grand
total of $32 million attracted 450 jobs; that works out to $71,000 per job.

I understand that these are local decisions. Perhaps the people of Pueblo think
450 jobs are worth $32 million. What I do know is that many taxpayers in Missouri
do not want their energy taxes raised or their own jobs killed to pay for green jobs.

The ironic thing is that this plant will operate in Pueblo next to the GCC cement
plant, the Evraz Rocky Mountain Steel Mill, and the Excel Energy coal-fired power
plant. Ironic, because the drive for cap-and-trade legislation that is being justified
with the Vestas green jobs will likely doom the cement, steel and affordable power
jobs right next door.

High power and carbon allowance costs will make American cement and steel un-
competitive, likely forcing the closure of those plants or plants like them. Emissions
reduction cuts too fast and too deep will force the closure of coal-fired power plants,
to be replaced by more expensive natural gas. Pueblo may very well lose more jobs
than created by this effort.
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Don’t get me wrong. I support new American green jobs. Expanding our afford-
able, American, clean energy sources will produce them.

Missouri has led the Nation in biofuels from corn and soybeans and is working
on new cellulosic fuels from biomass and algae. We are a center of new battery tech-
nology and are producing all electric trucks and hybrid SUVs. Domestic mass pro-
duction of hybrid and plug-in vehicles will help the environment, lower costs for con-
sumers, and provide good paying manufacturing work.

Nuclear power, clean coal technology, environmentally friendly drilling for oil and
gas off our own shores—these are American sources of energy that will create Amer-
ican jobs, keep us independent of our adversaries and ensure plentiful supplies to
keep prices lower.

Clean energy, American energy, affordable energy—an all of the above strategy
that does not kill jobs and raise energy taxes. This is the path I urge this committee
and America to take.

Senator SANDERS. Thank you, Senator Bond.

With the indulgence of the committee, if we could take a little
bit of a break, Senator Menendez is here to introduce Governor
Corzine. He is going to have to run, so I would like to have Senator
Menendez say a few words. Then we will come back to Senator
Lautenberg or Senator Cardin.

Senator Menendez.

OPENING STATEMENT OF HON. ROBERT MENENDEZ,
U.S. SENATOR FROM THE STATE OF NEW JERSEY

Senator MENENDEZ. Thank you, Mr. Chairman, very much. I ap-
preciate the courtesy. And thank you to you, the Chairlady of the
full committee, and the Ranking Member.

It is my sincere honor today to join my senior Senator from New
Jersey in recognizing and introducing Governor Corzine to this
hearing on clean energy and job growth.

As Governor Corzine himself has said, a healthy economy and a
healthy environment are inextricably linked. By leveraging existing
industries and creating new ones, New Jersey is paving the way for
a clean economy and a healthy one.

The Governor’s past experience in finance and as a United States
Senator has allowed him to appreciate how important it was to em-
brace the Recovery Act and use its resources as quickly and effec-
tively as possible. The Council of Economic Advisors has estimated
that New dJersey’s use of these funds from the Recovery Act will
create or save over 100,000 jobs over the next 2 years.

Many of these jobs, by virtue of the work the Governor is doing,
are in the clean energy and environment protection sectors. For ex-
ample, New Jersey is distributing $20 million in competitive grants
for innovative energy efficiency and renewable energy projects at
State facilities including public colleges and universities.

The Governor has recently announced that the State will use Re-
covery Act Funds for a much-needed wetlands restoration project
that, in turn, will create 100 new construction-related jobs, as well
as being a good steward for the land for future generations of New
Jerseyans.

The Governor is also working with businesses to close the skill
gaps in the emerging green economy. The New Jersey Green Job
Training Partnership Program builds on existing partnerships be-
tween industry and educational institutions and offers apprentice-
ship opportunities for a 21st century energy industry. Over the
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past 3 years alone, nearly 2,000 New Jersey workers have been
trained in the clean energy sector.

I could go on and on about Governor Corzine’s statewide Energy
Efficiency Program, his Clean Energy Manufacturing Fund, his
ground-breaking energy master plan or his continued efforts to fi-
nance mass transit and smart growth policies. All of these impres-
sive programs will not only create jobs, but they will reduce green-
house gas emissions and improve the quality of life for millions of
New Jersey citizens.

He is leading the State out of this deep recession by creating
jobs, saving energy, and building foundations of a green energy
economy that will serve New Jersey for decades. So, I cannot think
of anyone better who will be before the committee to help you as
you deal with this issue.

Thank you, Mr. Chairman.

Senator SANDERS. Thank you very much, Senator Menendez.

We will get back to regular order, Senator Cardin followed by
Senator Alexander.

Senator Cardin.

OPENING STATEMENT OF HON. BENJAMIN L. CARDIN,
U.S. SENATOR FROM THE STATE OF MARYLAND

Senator CARDIN. Thank you, Mr. Chairman.

In the interest of time, I am going to ask that my entire state-
ment be put in the record and just welcome the Governors that are
here and welcome our local officials.

I think one thing is very clear: the United States has always
been the leader in the development of new technology. We have
done that in telecommunications, we have done that in manufac-
turing, and we have done it in every critical area of our economy.
And we are doing it on energy. We have developed the technology.
The problem is that we have allowed the jobs to be exported over-
seas because we have not had the right incentives in America for
the creation of clean jobs here in our own country.

The Lieberman-Warner bill last year, a bill that this committee
worked on, would have created jobs here in America. I think one
of our prime tests in moving forward with energy legislation and
environmental legislation is not just energy security for America,
which is critically important, we need to do that, it is not just the
fact that we need to clean up our environment and be a leader
internationally in bringing down global climate change and green-
house gases, but we also need to keep jobs and create jobs in Amer-
ica.

That is why, Mr. Chairman, I was so pleased that you put to-
gether this panel of the leaders that are in the forefront of dealing
with the economic realities in their individual States and commu-
nities. They know what it is to be competitive in attracting jobs
and expanding jobs.

In clean energy, we have a real opportunity to give them addi-
tional tools from a national perspective in order for our States to
energize job creation in America and, at the same time, have a
clean environment and, at the same time, be energy secure.

So, I am looking forward to our witnesses, and I thank them for
being here.
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[The prepared statement of Senator Cardin follows:]

STATEMENT OF HON. BENJAMIN L. CARDIN,
U.S. SENATOR FROM THE STATE OF MARYLAND

Chairmen Boxer and Sanders, thank you for holding this hearing.

Robust clean energy and climate legislation will transform the American economy.
The United States has always been a world leader in technical innovation and pro-
duction. From automobiles and airplanes to communication, computing and informa-
tion technologies, all started and flourished here in the United States. So it comes
as no surprise that clean energy production technologies such as wind and solar also
got their start here in the U.S.

The first wind turbine used to generate electricity was constructed in 1888 outside
of Cleveland, Ohio, and small scale wind power was a part of rural energy produc-
tion in the United States throughout the 20th century.

Similarly, modern photovoltaics used to capture and generate power from the Sun
were developed at Bell Laboratories and were an integral part of the NASA space
program from the start, including the Apollo 11 lunar mission which we are cele-
brating the 40th anniversary of this week.

However, unlike information technology or modern defense systems, the compa-
nies leading the way in research, development and production of clean energy tech-
nologies are overseas. This has to change, and it starts with a policy framework that
reflects the country’s desire to lead. This opportunity for American workers and
American entrepreneurs cannot be allowed to pass them by.

In May 2007 I toured BP Solar’s U.S. headquarters, located in Frederick, Mary-
land, just after the company had completed a $25 million facility expansion. At the
time, BP Solar employed 2,000 workers at their Frederick headquarters and was
planning a second facility expansion.

During my visit I had the chance to meet and speak with dozens of Marylanders
working at “green jobs.” The experience reaffirmed my commitment to the United
States’ leadership in developing renewable energy technologies.

As was noted at last Thursday’s hearing by venture capitalist John Doerer from
KPBC, current U.S. policy stifles innovation and competitiveness. And my State
knows firsthand what it means to lose good paying, skilled, green jobs in the energy
sector to countries that are outpacing the U.S. toward the goal of clean energy fu-
ture for the world.

A year after breaking ground on the second expansion of their Frederick head-
quarters, BP Solar altered its plans. The company decided to move the manufac-
turing facility to Spain where government programs create greater incentives for re-
newable energy companies to do business. BP Solar’s decision did not just impact
projected job growth at the Frederick facility but was a factor in the elimination of
140 existing jobs at the plant.

I would like to see those 140 jobs and many more come back to Maryland in a
new green economy, but it is not likely to happen without a firm commitment to
clean energy from the U.S. Government.

A study conducted by the Political Economy Research Institute and the Center for
American Progress estimates that investing just a little over 1 percent! of the an-
nual U.S. gross domestic product into clean energy technologies nationwide would
gqgerate 26,000 new jobs for Maryland and hundreds of thousands of jobs nation-
wide.

We cannot rely on corporate altruism or the American “free market,” which under
current Federal regulation heavily favors the fossil fuel industry, to move the Amer-
ican economy toward clean energy and green job development. There are many
other countries around the world competing for these industries to do business on
their soil, and they are implementing policy frameworks that make it much easier
for clean energy companies to do business abroad than to do business here in Amer-
ica.

Foreign government policies are not establishing lax environment or labor stand-
ards; rather countries like Spain, France, Japan and Germany have merely estab-
lished robust renewable energy standards creating lucrative markets for companies
to do business there. It is unfortunate that we import so much of our finite energy
resources from abroad as it is, and it is unconscionable that we would do the same
with renewable energy sources in the future.

Given America’s historical ingenuity and manufacturing capacity we can become
the world’s leading supplier of essential renewable energy technologies. Revamping
the American economy for the 21st century will put us in charge of our own energy

10r $150 billion.
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supplies. The Clean Energy and Green Jobs legislation we pass will put us on a
path to energy independence, and that’s a path to improved national security, in-
creased GDP and increased job growth.

I thank Chairmen Sanders and Boxer for holding this hearing.

Senator SANDERS. Thank you very much, Senator Cardin.
Senator Alexander.

OPENING STATEMENT OF HON. LAMAR ALEXANDER,
U.S. SENATOR FROM THE STATE OF TENNESSEE

Senator ALEXANDER. Thank you, Mr. Chairman. I am also look-
ing forward to the witnesses. I like to see Governors come to Wash-
ington, and thank you very much for taking time to be here.

Of course, we are talking about the wisdom of Governors and
Mayors and what a great decentralized country this is. But the
Waxman-Markey bill starts out by denying that, by imposing on all
the States a so-called 15 percent renewable energy standard, which
is to tell you exactly how to make your electricity and by when.

The goal is laudable. It is no carbon, zero carbon. So, in that
spirit, I am going to be asking, when my turn comes, what you
each think of the idea of a base load energy standard.

Renewable energy, solar and wind, and mostly wind, is really
part-time energy. It is only available about one-third of the time.
Today, you cannot store it. The wind blows a lot at night when we
have plenty of extra electricity, and solar during the day, which is
a good peak time. But altogether, it is about 3 or 4 percent of all
of our electricity.

So, let us just assume that is a good idea and we double or triple
that in the next several years, and that gets us up to around 10
percent. Since the United States uses 25 percent of all of the elec-
tricity in the world, where are we going to get the rest of it? I
would assume that we would want that also to be zero-carbon elec-
tricity, as much as possible.

If it is a good idea for those of us in Washington to tell you that
you have got to make, say, 15 percent of your electricity from zero-
carbon renewable energies, which are very narrowly defined, why
is it not a good idea for us to tell you that you need to make 20
percent of your electricity from zero-carbon base load electricity?

Now, that could be anything, but it probably would be mostly nu-
clear. The Senator from Vermont talked about how clean his State
was, and I congratulate him for that. I believe it is the No. 1 State
in terms of low carbon emissions. It also the No. 1 State in terms
of the amount of power it gets from nuclear energy, about 75 per-
cent.

Sometimes we forget that nuclear energy produces 20 percent of
our electricity but 70 percent of our carbon-free electricity. Conven-
iently, nuclear is excluded from the renewable energy standard.
Nuclear, of course, is a base load. That is a most-of-the-time elec-
tricity. Those plants generally operate at 90 percent, while solar
and wind is operating at a third.

So, let us grant that it is a good idea to require you, from Wash-
ington, to make 15 percent of your electricity from solar and wind,
etc. But let us say why is it not also a good 1dea to go to base load.

My argument is some like nuclear, some do not. Some like wind,
I do not. In the Southeast, it does not work because the wind does
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not blow. A policy such as the current renewable standard that is
proposed has the effect of requiring an area like the TVA region,
which has the only wind farm in the Southeastern United States
and which operates only about 19 percent of the time, it has the
practical effect of forcing us to buy wind from other parts of the
country when we would rather be spending the money on conserva-
tion, on cleaning up our coal plants, and on carbon-free nuclear
power.

Let us give States some choices. Or maybe fewer choices. Let us
just say we are wise enough to require you to have a renewable
zero-carbon standard for wind and solar; let us do it for base load,
too. Nuclear would qualify. I do not know if hydro would qualify.
You could build new reservoirs. That would work. Or you could use
biomass. That is what they keep telling us we can do in the South-
east, although it would take about a forest the size of Florida and
Georgia to produce enough electricity to equal 20 percent of the
U.S. consumption on nuclear.

And on the question of jobs, California is proud of its growth in
renewable energy. But I would like to place in the record a report
from the News section, not the Editorial section, of the Wall Street
Journal, which says that California officials are beginning to worry
that the State’s focus on transitioning to renewable energy sources
could lead to power shortages in the near term. California’s utili-
ties are barreling ahead to meet a State mandate to garner 33 per-
cent of their power from renewable sources by 2020, and some offi-
cials are concerned this might push up electricity prices, cramp
supplies, the State Auditor warned this week, a high risk to the
State economy, and that California could find itself uncomfortably
tight on power by 2011 if problems continue to pile up.

I would rather have a clean energy standard that would let
States make their own decisions about whether to have wind,
which as I have said in our region is about like having hydropower
in the desert. But as long as we want to have a narrowly defined
renewable energy standard that mostly is devoted to wind and
solar, why not a 20 percent zero-carbon base load energy standard
to go with it?

Thank you, Mr. Chairman.

[The referenced article follows:]
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The Sireet Journal

JULY 3, 2009

State's Renewable-Energy Focus Risks Power Shortages

By REBECCA SMITH

California officials are beginning to worry that the state's focus on transitioning to renewable-energy sources could fead to power shortages
in the near term.

The state has been so keen to develop renewables that refatively few conventional power generators, such as gas-fired plants, have been
built lately. That risks a possible energy shortfall in certain places if the economy rebounds any time soon.

California‘s utilities are barrefing ahead 1o try to meet a state mandate fo garner 33% of their power from renewable sources by 2020, and
some officials are concerned the effort might push up electricity prices and crimp supplies.

The state auditor warned this week that the efectricity sector poses a "high risk” ta the state economy. A staff report from the state energy
commission also warns that California could find itself uncomfortably tight on power by 2011 if probiems continue to pile up.

Utilities complain that the ble-energy combined with tougher environmentat regulations on conventionat piants,
are compromising their ability to deliver adequate power. "Conflicting state policies are a problem,” said Stuart Hemphili, senior vice
president of procurement at Southern California Edison, a unit of Edison internationat of Rosemead, Cafif.

The stresses being felt in California could be a harbinger of problems to come in other states. The federal Waxman-Markey climate-changs
bill, passed by the House of Representatives on June 26, would require states to obtain about 15% of their electricity from renewable
sources by 2020. Currently, about 4% of U.S. electricity comes from renewables, excluding hydropower.

California’s 33% renewab gy target is so itious that it is likely to miss the goal by five years or more, energy officials now concur.

State energy agencies recently concluded it could cost $114 billion or more to meet the 33% mandate, more than doubte what it might
have cost to achieve an earlier 20% requirement. Consumers wiff bear those costs, one way or anather,

Agencies also identified problems with constructing sufficient transmission capacity to move renewable-based energy to cities.

Southern California Edison, which buys more renewable electricity than any other U.S. utility, has conducted seven solicitations for
renewable-energy supplies since 2002 and inked 48 renewable energy contracts. Yet it is stilt only halfway toward its procurement goat. In
2008, 16% of its electricity was renewabile in origin, but more than 60% of that came from geothermat plants -- most of them buiit iong
before the current push for green power.

At the same time, new regulations are putting existing power ptants under pressure. Last week, the state Water Resaurces Controi Board
issued a proposed policy that would clamp down on power plants that use something called “once-through cooling,” which sucks water out
of the ocean and rivers and discharges massive amounts of warmed water, harming some aquatic life.

The policy woutd end the practice at 19 pfants that produce as much as 15% of the state's electricity, That has the California Energy
Commission worried electricity shartages might arise if older, marginal plants are shut down before there is repiacement power is avaitable,

Building conventional power units is notoriously tough in Southem California because of air-quality problems and difficuity getting air-
emissions credits, which are essentially rights to spew specified amounts of pofiutants.

Early this year, the locat air agency, the South Coast Air Quality Management District, imposed a moratorium on issuing air credits from its
“bank” that affected 10 power plants that were under development,

“It's too early to telt how the pieces wilt fit together, but all the agencies and utifities are talking," said Edison’s Mr. Hemphili. "Something has
to be worked out.”



17

Senator SANDERS. Thank you, Senator. Senator Lautenberg fol-
lowed by Senator Barrasso.
Senator Lautenberg.

OPENING STATEMENT OF HON. FRANK R. LAUTENBERG,
U.S. SENATOR FROM THE STATE OF NEW JERSEY

Senator LAUTENBERG. Thanks, Mr. Chairman.

I was pleased to hear from my colleague in the Senate, Bob
Menendez, who has been a fighter for a long time to improve envi-
ronmental conditions. And I am delighted to see Governor Corzine
here. We used to know Jon Corzine as Senator Corzine and saw
him establish a record there fighting for a cleaner environment. We
a}rl'e pleased to see Governor Corzine here and to hear his views on
things.

It has been our State’s luck to have Jon Corzine as Governor,
and it has been his hard work and the smart decisions of people
in New Jersey that have made our State a leader in clean energy
and a model for others to follow.

It was New dJersey, for example, that worked with California and
won the right to regulate greenhouse gas emissions from vehicles.
It was New Jersey, led by Governor Corzine, which passed a law
to reduce greenhouse gas emissions 80 percent by 2050 within our
State. It was New Jersey that enacted one of the most aggressive
renewable electricity standards in the country. And as a result,
more than 2,000 clean energy companies now call New dJersey
home, employing over 25,000 people.

Our State is setting a pace. But in the race to build a clean en-
ergy economy and the millions of clean energy jobs that come with
it, our Nation is dangerously close to falling behind.

We are all warned that China is the world’s largest exporter of
the materials needed to build solar panels and exports 95 percent
of its goods to Europe and the United States. We have got to wake
up and move the ball. Stop the woe be unto us, and get on with
doing the job, making the investments.

You know, China is building wind farms that can generate as
much as 20,000 megawatts of electricity. But, by the way, China
now has surpassed the United States in the emission of greenhouse
gases. So, we can improve China’s position by establishing a leader-
ship role for America. It is time for Congress to get our country
back up to speed.

Last month, the House of Representatives passed a landmark bill
that would fundamentally change how America uses energy and
fights global warming. The world’s eyes are now on this body of the
Senate, and especially on our committee, to pass a bill to move our
country away from dirty, unstable sources of energy and toward
clean, sustainable and efficient ones.

But we cannot accomplish our clean energy goals relying only on
the technology we have today. We need to be building the tech-
nology that we need for tomorrow. We have to make the invest-
ments in research and development. That creates jobs in the short
term and gives our country the tools to compete in the long term.

New Jersey is home to some of the most prestigious companies
that do some of the most important research in the world. Johnson
& Johnson, for instance, spends about 12 percent of its revenue on
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research and development. But the legislation that passed the
House devotes only 1.5 percent of allowances to research and devel-
opment. So, we have got to increase this money and make sure our
technology matches our policies.

I want to say this. We heard, and I think it is a legitimate con-
cern, that farmers have the most to lose if we impose these costs
and these rules to clean up the environment. I disagree. I think
families across America have the most to lose. I think those fami-
lies who have children and grandchildren yet to grow up have the
most to lose. Because we know that there are more respiratory dis-
eases growing at a rapid pace, asthma in particular.

And we also know other things. We also know that it is not just
conventional farming, but it is the farm that feeds the fish in our
world, as we see coral dying, and as we see less opportunity for nu-
tritional development of fish and marine life.

So, we have all got a price to pay here. The question is, are we
going to continue with our heads buried in the sand, complaining
about what the costs might be, instead of having the vision that
people took when they went to the Moon as we just celebrated? Are
we going to step up to the plate and say, no, America leads, Amer-
ican does not, and America does not just say no.

Thank you very much, Mr. Chairman.

Senator SANDERS. Thank you very much.

Senator Barrasso.

OPENING STATEMENT OF HON. JOHN BARRASSO,
U.S. SENATOR FROM THE STATE OF WYOMING

Senator BARRASSO. Thank you very much, Mr. Chairman.

I am very concerned about preserving and creating jobs in Amer-
ica and especially in my own State of Wyoming, green jobs as well
as red, white and blue jobs. Unfortunately, decisions are being
made in Washington that threaten that.

On Friday last week, Vice President Biden’s Chief of Staff was
quoted in the Washington Post defending the President’s $787 bil-
lion economic stimulus proposal by saying, “The point of these pro-
grams on the jobs front 1s to cushion the blow.”

Now, this statement ignores the fact that the President’s bill was
supposed to create or save 3.5 million jobs and keep unemployment
no higher than 8 percent. The Administration promised immediate
results, immediate, but that has not turned out to be as the Admin-
istration expected.

Since the economic stimulus package was signed into law over 5
months ago, 2 million American jobs have been lost. Unemploy-
ment rates have soared to above 9.5 percent, all of this occurring
after the passage of the $787 billion stimulus proposal.

Vice President Biden has stated that the Administration misread
the economy. The President’s stimulus package did not cushion the
economic blow for working families. It has intensified it. It intensi-
fied it by putting America deeper into debt and by not stopping the
rising unemployment. The Vice President stated just last week that
we have to spend money to keep from going bankrupt. It made all
the news shows, and especially the comedy shows.

This is the type of economic thinking that has led to the appar-
ent failure of the President’s stimulus package. In yesterday’s
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Washington Post editorial page, an editorial by Robert Samuelson,
The Squandered Stimulus, said the program crafted by Obama and
the Democrat Congress was not engineered to maximize its eco-
nomic impact. It was mostly a political exercise designed to claim
credit for any recovery, shower benefits on favored constituencies,
and signal support for fashionable causes.

Now the Administration and the majority in Congress are saying
that the Waxman-Markey bill is a jobs bill. This is despite the fact
that this so-called jobs package includes language, as Senator
Inhofe said, to subsidize and retrain workers who lose their jobs be-
cause of the bill. The authors of this bill and this Administration
will deal another blow to the American taxpayer. This means tak-
ing away more jobs and then subsidizing a few green jobs in their
place. To the folks back home beyond the Beltway, this is Alice in
Wonderland economics.

Let me give you an example of the blow that is being felt by
Waxman-Markey to American jobs. In Wyoming, and in California,
here is the American soda ash industry. Now, these are the only
two States in America that produce soda ash. It employs thousands
of Americans, hardworking men and women who make the basic
ne((l:essary ingredient for glass, fiberglass, toothpaste and baking
soda.

Under this bill, there is no protection for this industry. The re-
sult will be that higher energy costs and new regulations will drive
the soda ash manufacturers from Wyoming and California overseas
to China.

Now, the China soda ash industry is highly energy intensive and
polluting, consuming over 220 trillion BTUs of energy and emitting
nearly 20 million tons of carbon dioxide on an annual basis. That
is because they use synthetic production methods.

This is going to cause irreparable environmental damage by mov-
ing the businesses from America to China. Under Waxman-Mar-
key, thousands of hardworking Americans will lose their jobs in the
soda ash industry in Wyoming and in California. They will lose
their jobs even though they produce a natural, more environ-
mentally respectful product than the Chinese. These jobs will shift
overseas to China and spur their economic growth, not ours.

The Chinese will then sell back to the United States a synthetic
product with a much higher environmental cost. The synthetic
product is what will go into the glass and fiberglass that this coun-
try will use to build the green homes and buildings that are being
constructed in the future.

So, according to the Administration, if Waxman-Markey passes
and the soda ash industry go overseas, Americans will pay addi-
tional tariffs on the synthetic soda ash that we now will have to
buy, all of it, from the Chinese. Only in Washington can we develop
these thoughtless policies.

This is not an isolated case. So, I ask each of my colleagues to
examine the real impacts to the jobs in each of your States as a
result of this bill. Please make sure the so-called green jobs that
are being promised by this bill are not being created in China at
the expense of each of our constituents’ jobs.

It does not have to be that way. We need an all of the above en-
ergy strategy that includes nuclear, clean coal, natural gas, hydro,
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wind, solar, all the renewables. We need it all. We need to make
America’s energy as clean as we can, as fast as we can, without
raising prices on American businesses or families.

Thank you very much, Mr. Chairman.

Senator SANDERS. Thank you.

Senator Bennet has dropped in to introduce Governor Ritter.

Senator Bennet.

Senator BENNET. Thank you, Senator.

I would like to thank the Chairman and the Ranking Member for
holding this important hearing. It is fascinating to have the chance
to listen to the work that you are all doing and for extending to
me the courtesy of introducing our Governor, Bill Ritter, who has
been Colorado’s Chief Executive since 2007.

Prior to assuming the Governorship, Governor Ritter was Den-
ver’s District Attorney, earning a reputation as one of the country’s
most effective prosecutors. He was educated as Colorado State Uni-
versity and the University of Colorado. Before becoming District
Attorney, he and his wife, Jeannie, lived in Africa for 3 years serv-
ing as missionaries, educating people in Zambia about nutrition
and health care. Bill Ritter’s very life and work experience make
him a tremendous asset for our State.

Colorado’s Governor Ritter is sure to tell you in detail that it is
a State that is blessed with an abundant array of energy resources,
both traditional, like our abundant supply of clean burning natural
gas, and renewables, namely our rich wind and solar resources.
There is perhaps no one more qualified to talk about how Colorado
is harnessing this vast supply of resources, thereby creating thou-
sands of clean energy jobs and attracting substantial new invest-
ment in our State than Governor Ritter.

As Governor, he has led the Nation in spearheading initiatives
to transition our economy toward clean, renewable energy. For ex-
ample, in 2007, he signed legislation into law that spurred our
State’s large investor-owned utilities to procure at least 20 percent
of their electricity from renewable sources by the year 2020.

Initiatives like these contributed to a recent Pugh Charitable
Trust finding that clean energy job growth in Colorado is more
than double—double—that of normal job growth, 18.2 percent as
opposed 8.2 percent, respectively. Furthermore, the study found
that venture capital investment in green technology in Colorado
topped $620 million over the past 3 years.

These numbers are proof positive that Governor Ritter’s leader-
ship is cementing Colorado’s place in the forefront of the new en-
ergy economy. Governor Bill Ritter is the sort of leader who can
help us reach all of our important goals moving to this new energy
economy.

Mr. Chairman, I am pleased to introduce to the Committee Gov-
ernor Bill Ritter.

Senator SANDERS. Not quite yet.

[Laughter.]

Thank you, Senator Bennet.

Senator Udall, to be followed by Senator Voinovich.

Senator Udall.
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OPENING STATEMENT OF HON. TOM UDALL,
U.S. SENATOR FROM THE STATE OF NEW MEXICO

Senator UDALL. We really are going to hear from you at some
point, we really, really are.

[Laughter.]

Senator UDALL. I will make it short and put my opening state-
ment into the record, and thank the Governors. Christine Gregoire
and I served as State Attorneys General. I know that Sheldon over-
lapped with you also. And it is wonderful to have our neighbor,
Governor Ritter, here.

I want to thank the Chairs for highlighting the fact that States
and cities are really laying the groundwork out there on the clean
energy economy. I think that it is terrific, what you are doing. And
I want to highlight a couple of the facts.

No fewer than 23 of 50 States have already agreed to regional
cap-and-trade programs to reduce greenhouse gases. Three regional
gas-and-trade programs cover one-half of the U.S. population and
one-third of U.S. emissions.

Emission trading has already begun in 10 Northeastern States in
the Regional Greenhouse Gas Initiative. New Mexico is a member
of the Western Climate Initiative, another bi-partisan regional cap-
and-trade program of seven States and four Canadian Provinces.
Then we also, in the Midwest, have the Greenhouse Gas Accord.

So, the States and cities, I think, are moving very aggressively
to create this clean energy economy.

Just to highlight a little bit about what New Mexico has done.
On the solar front, Governor Richardson and our delegation are
working hard to create solar jobs. We have had companies come
from overseas and locate in New Mexico. They are creating jobs
now, even in this very, very difficult economy.

We are planting wind turbines around New Mexico like trees. We
have a community college that has installed what they call the tall-
est classroom in the world, which 410-foot wind turbine, and those
students are studying how to service and maintain the wind tur-
billgles. So, they are starting to educate people for these clean energy
jobs.

Los Alamos National Lab has developed technology for geo-
thermal, and there is going to be the creation of geothermal jobs
in New Mexico and other States. I know that both Governor Ritter
and Governor Gregoire know every well that the forests have huge
potential for biomass, and we are going to be creating jobs there
with some of the older overgrowth we have in our forests.

So, I think that it is clear that there are the jobs out there. We
are getting it done. And it is great to have you here today to talk
a little bit about that.

C};l‘hank you very much, and I appreciate the leadership of the two
airs.

[The prepared statement of Senator Udall follows:]

STATEMENT OF HON. ToM UDALL,
U.S. SENATOR FROM THE STATE OF NEW MEXICO

No fewer than 23 of the 50 States have already agreed to regional cap-and-trade
programs to reduce greenhouse gases. Three regional cap-and-trade programs cover
half of the U.S. population and one-third of U.S. emissions.



22

Emission trading has already begun in 10 Northeastern States in the Regional
Greenhouse Gas Initiative. Known as “Reggie,” this bi-partisan cap-and-trade pro-
gram includes three Republican Governors: Jodi Rell of Connecticut, Jim Douglas
of Vermont and Donald Carcieri of Rhode Island.

New Mexico is a member of the Western Climate Initiative, another bi-partisan
regional cap-and-trade program of 7 U.S. States and 4 Canadian Provinces. Repub-
lican Governors Arnold Schwarzenegger of California and Jim Huntsman of Utah
led their States to become full members.

The Midwestern Greenhouse Gas Accord is yet another bi-partisan regional cap-
and-trade program, also with 7 U.S. States. Republican Governor Tim Pawlenty of
Minnesota is a full member, and Republican Governors Mitch Daniels of Indiana
and Jim Rounds of South Dakota also signed the accord as observers.

We should not be surprised to see such broad, bi-partisan momentum for cap-and-
trade legislation in the States, because the concept has a rich, bi-partisan history.

The bi-partisan 1990 Clean Air Act Amendments included cap-and-trade for sulfur
dioxide emissions as the key feature. The House voted 401 to 25, and the Senate
voted 89 to 10, and that cap-and-trade program was enthusiastically signed into law
by President George H.W. Bush. This cap-and-trade program practically eliminated
acid rain within a few years at very low cost.

In 2008 both parties’ presidential candidates supported cap-and-trade in the cam-
paign. Senator McCain and Senator Lieberman are the fathers of cap-and-trade leg-
islation in the Senate. McCain cosponsored the first Senate greenhouse gas cap-and-
trade program in 2003, and he introduced two cap-and-trade bills himself in 2005.
Senator John Warner, the former senior Senator for the Republicans in 2007, led
the charge for cap-and-trade legislation just last year.

Cap-and-trade has bi-partisan support because it is market-based, and it is de-
signed to take advantage of innovation and the natural business instinct to cut
costs. Command and control regulation might be more effective in the near term,
but cap-and-trade can get the same result in the long term, at lower cost.

Senator SANDERS. Thank you, Senator.
Senator Vitter, followed by Senator Merkley.

OPENING STATEMENT OF HON. DAVID VITTER,
U.S. SENATOR FROM THE STATE OF LOUISIANA

Senator VITTER. Thank you, Mr. Chairman.

I, too, want to thank all of our witnesses very much.

I welcome a hearing on green jobs and the jobs impact of all of
the climate change and energy policy we are considering. I just
hope that we all bring a thorough, rigorous analysis to the topic,
because way too often, in my opinion, as Senator Bond and others
have mentioned, we just do not do that in Washington. It is fuzzy
math, and it is a one-sided analysis.

On the subject of green jobs in particular, usually it is an ideo-
logically driven analysis that focuses on one side of the ledger only
and does not look at what you have to look at, which is the cost
of any of these jobs in terms of taxpayer subsidies or in terms of
other jobs in the economy which are lost.

There is a very important study that came out a few months ago
from Spain. Dr. Gabriel Calzada of King Juan Carlos University in
Madrid actually did the sort of thorough, rigorous analysis I am
talking about, about green jobs in Spain. Pretty interesting results.
For every 1 green job financed by the Spanish taxpayer, 2.2 real
jobs were lost as a result of the same policy put in place. Nine out
of 10 green jobs created by Spain over the past 10 years are no
longer in existence today.

Since 2000, Spain has spent the equivalent of $754,000 to create
each green job including subsidies of more than $1.3 million per
wind industry job. These programs resulted in the destruction of
nearly 113,000 jobs elsewhere in the economy. Finally, each green
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megawatt installed destroyed 5.4 jobs in non-energy sectors of the
Spanish economy.

So, I welcome green jobs that make sense at a reasonable cost.
I just hope that we bring real, rigorous and thorough science to
bear, including rigorous and thorough economic science as we fig-
ure out what policies make sense.

As I said before, I do not think that is being done in much of this
debate. When you hear claims about Draconian cap-and-trade pro-
posals like Waxman-Markey will cost Americans a postage stamp
a day, that is just absolutely ludicrous on its face, particularly as
supporters of the very policy admit in other venues that utility and
energy costs will necessarily “skyrocket.” And that is quote from
President Obama on the campaign trail.

So, I look forward to a real and a rigorous discussion so that we
can focus on green jobs and other jobs that make sense and that
we can procure in a reasonable way at a reasonable cost.

Thank you, Mr. Chairman.

Senator SANDERS. Thank you.

Senator Merkley.

OPENING STATEMENT OF HON. JEFF MERKLEY,
U.S. SENATOR FROM THE STATE OF OREGON

Senator MERKLEY. Thank you, Mr. Chair. I look forward to hear-
ing what the States are doing.

Certainly, Oregon is a laboratory, invested on the market side
with an aggressive renewable energy standard, invested on the pro-
duction side with green energy and tax credits, invested on the effi-
ciency side ranging from the highest standard in the country for ef-
ficient appliances to encouraging utilities to increase the amount
dedicated to efficiency, to the most aggressive building codes in the
United States of America for future buildings.

We also have here a State Representative who is very involved
in a program to help overcome the up front costs, Representative
Jules Bailey, State legislator from Oregon, who laid out a strategy
in partnership with our utilities to cover with low cost loans the
up front costs of energy improvements on residential and commer-
cial buildings so that the energy savings would more than pay for
the costs of the up front installation, greatly to expand, and it is
a model that certainly I am pursuing here at the national level.

The result is that jobs in Oregon, green energy jobs, are growing
seven times as fast as the rest of the economy. And we are address-
ing key strategic interests of the United States of America, from
ending our dependence on foreign oil, to strengthening our economy
by converting the $2 billion a day we spend overseas to spending
it here in America creating jobs, to addressing the challenge of car-
bon dioxide in our atmosphere.

I look forward to the work that your States are doing and the
innovations that we can help inform the debate we are holding
here in the U.S. Congress.

Senator SANDERS. Thank you, Senator.

Senator Crapo.
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OPENING STATEMENT OF HON. MIKE CRAPO,
U.S. SENATOR FROM THE STATE OF IDAHO

Senator CRAPO. Thank you very much, Mr. Chairman.

I appreciate the opportunity to participate in this hearing, and
the important issue that we are facing today requires all of us to
focus very carefully on the details of how this legislation works out.

The purpose of today’s hearing is to hear from our State and
local officials on climate-related policies and clean energy jobs. I
would like to take just a moment to talk about Idaho’s record as
a leader in clean energy.

Nearly 50 percent of Idaho’s electricity comes from hydroelectric
power. Idaho’s energy plan aims for a total of 8 percent non-hydro
renewable electricity production by 2015. Development of clean en-
ergies is an important investment in Idaho’s energy future and in
job creation.

Like Governor Ritter, I am pleased with the potential for wind
manufacturing jobs in my State. Recently, the Department of En-
ergy announced a conditional loan guaranty to expand Nordic
Windpower’s manufacturing plant in Pocatello, Idaho. In fact, my
State ranks 13th in the Nation in wind potential and has tremen-
dous potential for geothermal expansion as well. Nearly 100
megawatts of geothermal and biomass landfill gas plants are
planned on behalf of Idaho customers through 2015.

I am also looking to hear more from Governor Corzine and Gov-
ernor Gregoire about ongoing algae to fuel research in their States.
Algae has tremendous potential as a second generation biofuel, and
I have introduced a fuel bill that would ensure that algae-based
bi(()lfuels have the same tax treatment that cellulosic biofuels have
today.

That said, I am concerned that some of the avenues that are
being explored in the name of taking us forward toward clean en-
ergy and job creation will actually take us backward and destroy
jobs. I agree with a number of the comments that some of my col-
leagues have made today.

The example of Spain has just been brought up where invested
equivalents of $37 billion for wind, mini-hydro and photovoltaic en-
ergy programs has resulted in only 50,200 jobs which, as I said has
already been indicated, totals over $700,000 of investment for each
job. We should be careful not to construct a national energy policy
that produces this kind of return on investment.

My point here is that we should let—I think we should
incentivize and support a broad diversity of different types of en-
ergy in our country. I think we all agree that we need to move
away from such a heavy dependence on carbon-based forms of en-
ergy and that we need to have a broad diversity in our energy port-
folio in our country.

We should not, however, as a Congress, make the decision that
we will pick the winners and losers. Instead, we should let research
and the market and other dynamics lead us to where we can have
the most dynamic and effective move toward a diversified energy
policy. In that context, I echo concerns that will be expressed here
today about the effect of this legislation.

One specific example, which has been mentioned by Senator Al-
exander, is nuclear. For some reason, new nuclear power is not al-
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lowed to be included in this legislation in terms of meeting renew-
able energy standards. I think one of the reasons for that is there
has been a conscious decision made that wind, solar and geo-
thermal are preferred forms of energy and that we will direct the
way that the marketplace should operate in our legislation, rather
than letting a true market and true, meaningful research guide our
decisions and the application of this policy to diversify our energy.

One example, in terms of constructing a new nuclear plant, be-
tween 1,400 and 1,800 jobs per plant are created, sometimes, de-
pending on the job, sometimes even 2,800 jobs during peak employ-
ment. Nuclear energy creates long-term jobs as well. By 2020, U.S.
demand for electricity is expected to grow by 355 gigawatts. If only
64 gigawatts of the demand is satisfied by nuclear energy, between
18,000 and 32,000 permanent full-time jobs could be created.

So, again, as we move forward in focusing on these issues, my
effort is to try to find a way for us to allow true market forces and
valid research, not guided by political decisions, take us to where
we need to be in our energy policy.

We do need to diversify. We do need to move away from our
heavy dependence on petroleum. But in the meantime, we need to
be very careful about making sure that we do not simply decide
what the preferred forms of energy will be and that we allow re-
search and true market forces help us to get to the kind of power-
ful, new, diversified energy policy that our country needs.

Thank you, Mr. Chairman.

[The prepared statement of Senator Crapo follows:]

STATEMENT OF HON. MIKE CRAPO,
U.S. SENATOR FROM THE STATE OF IDAHO

Mr. Chairman, thank you for the opportunity to share a few words. I would also
like to thank the witnesses for being here with us today.

The purpose of today’s hearing is to hear from State and local officials on climate-
related policies and clean energy jobs. I would like to take a few moments to talk
about Idaho’s record as a national leader in clean energy.

Nearly 50 percent of Idaho’s electricity comes from hydroelectricity, and Idaho’s
Energy Plan aims for a total of 8 percent of non-hydro renewable electricity produc-
tion by 2015. Development of clean energy is an important investment in Idaho’s
energy future and in job creation. Like Governor Ritter, I am pleased with the po-
tential for wind manufacturing jobs in my State. Recently, DOE announced a condi-
tional loan guarantee to expand Nordic Windpower’s manufacturing plant in Poca-
tello, Idaho. In fact, my State ranks 13th in the Nation in wind potential and has
potential for geothermal expansion as well. Nearly 100 MW of geothermal and bio-
mass/landfill gas plants are planned on behalf of Idaho customers through 2015.

I am also looking forward to hearing more from Governor Corzine and Governor
Gregoire about ongoing algae-to-fuel research in their States. Algae has tremendous
potential as a second generation biofuel, and I have introduced a bill that would en-
sure that algae-based biofuels have the same tax treatment that cellulosic biofuels
currently enjoy.

That said, I am concerned that some of the avenues that are being explored in
the name of taking us forward toward clean energy and job creation will actually
take us backward and destroy jobs. Spain, for example, has invested the equivalent
of $37 billion for wind, mini-hydro and photovoltaic energy programs, resulting in
only 50,200 jobs, totaling over $700,000 per job. We should be careful not to con-
struct a national energy policy that produces this kind of return on investment.

Moreover, I would like to echo the concerns that will be expressed here today
about Waxman-Markey’s effect on refineries and jobs. This legislation is likely to
have serious negative implications for fuel prices everywhere, including Idaho. The
bill reserves only 2 percent of allowances for refineries, which will be responsible
for 44 percent of all covered emissions.

We should be looking more seriously at nuclear as an emission-free source of en-
ergy and job creation. For example, the construction of one new nuclear plant cre-
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ates between 1,400 and 1,800 jobs per plant, potentially even 2,800 jobs during peak
employment. Nuclear energy generation creates long-term jobs, too. By 2020, U.S.
demand for electricity is expected to grow by 355 gigawatts. If only 64 gigawatts
of the demand is satisfied by nuclear energy, 18,400-32,200 permanent full-time
jobs can be created.

So, I would ask that as we look to the benefits of renewable energy like solar,
wind, and geothermal, we also continue to look to the job creation benefits of nu-
clear energy and job retention in conventional sources of energy. After all, maintain-
ing affordable energy and keeping Americans working are imperative to achieving
the desired advances in clean technology and emission reductions.

Senator SANDERS. Thank you.
Senator Whitehouse.

OPENING STATEMENT OF HON. SHELDON WHITEHOUSE,
U.S. SENATOR FROM THE STATE OF RHODE ISLAND

Senator WHITEHOUSE. Well, it has been a long ordeal for our wit-
nesses. So, all I will say is that we look forward to your practical,
forward looking and optimistic voices around here. It will be some-
thing of a breath of fresh air, as you have noticed. I feel sometimes
it is like scuba here. You have got to bring your own fresh air in
with you.

[Laughter.]

Senator WHITEHOUSE. I welcome you, and I particularly welcome
Governor Gregoire, who I had the privilege of serving with when
we were Attorneys General together. I was a new Attorney Gen-
eral, and she looked out for me, and I am very glad to have her
here today. Welcome to the halls of denial, fear and partisan nega-
tivity. Thank you for being here with something different.

Senator SANDERS. Thank you.

Senator Klobuchar.

OPENING STATEMENT OF HON. AMY KLOBUCHAR,
U.S. SENATOR FROM THE STATE OF MINNESOTA

Senator KLOBUCHAR. Thank you very much, Senator.

Welcome to all of the Governors. I particularly wanted to wel-
come the Governor of my neighboring State, North Dakota, Gov-
ernor Hoeven. North Dakota is home to not just oil but also some
developing new technologies, big wind manufacturing and other
things. So, thank you for being here.

Last week, we heard from a panel of experts about how China
is moving ahead with full force toward a new energy economy. I
was thinking this morning as I woke up and heard on the radio
about how this is the 40th anniversary—I see our NASA kids back
there, wave, very good—the 40th anniversary of Neil Armstrong
and Buzz Aldrin landing on the Moon. We are engaging in what
will be this generation’s version of the space race, an energy race
to provide the technologies that will power the 21st century.

But the finish line for this race will not be Neil Armstrong land-
ing on the Moon. It will not be the great technologies that we got
out of the space race, everything from GPS monitors to CAT scans
to those little chocolate space sticks that my family took on camp-
ing trips in the 1970s.

This time, the finish line will be the wind turbine manufacturing
in North Dakota, the new car battery manufacturing in Youngs-
town, Ohio, the solar panel companies in Starbuck, Minnesota. The
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home grown energy is going to be everything from wind to new
technology for coal to nuclear facilities to biofuels.

We will not reach the finish line for another decade. But we
know we are going to be there because we will either be buying the
wind turbines and the car batteries from China, or we will be sell-
ing the wind turbines and the batteries to China. It is going to be
our choice.

Recently there was a quote in a Tom Friedman—a Minnesota na-
tive—column by Hal Harvey, the Chief Executive of Climate
Works. And he talks about how China has already adopted the
most aggressive energy efficiency program in the world. It has com-
mitted to reducing the energy intensity of its economy, energy use
per dollar of goods produced, by 20 percent in 5 years.

They are doing this by implementing fuel efficiency standards for
cars that far exceed our own and by going after their top thousand
industries with aggressive efficiency targets. They have the most
aggressive renewable energy deployment in the world for wind,
solar and nuclear. They are already beating their targets.

In Minnesota, I was just up in Northern Minnesota where our
unemployment rate is 20 percent right now, and we want good pay-
ing jobs across our State. The iron ore workers, the workers to
make the wind turbines, the workers to fill our barges with the
wind turbines to go on Lake Superior, and scientists to develop fuel
cells and new cellulosic ethanol technology.

But one thing we know for sure. When we look at our job growth
in our State, overall job growth is up 1.9 percent, but jobs related
to the new energy economy are up 11.9 percent. Part of this is be-
cause, as a bi-partisan effort, a Republican Governor and a Demo-
cratic legislature adopted one of the most aggressive renewable
portfolio standards in the country: 25 percent by 2025, 30 percent
for Xcel, our biggest energy company.

We adopted that. And you can see the clear difference, just as
Senator Bennet was mentioning when he introduced the Governor,
in Colorado, the clear difference in the job growth that we have
seen in these energy jobs compared to other States and compared
to the growth overall in our job rate.

We did it because we felt it was important, we felt it was this
time’s space race, we felt we had to get there. And we got it done.
That is what we need to do in this country.

So, I am dismayed by some of the, I think, unwarranted attacks.
I agree that we need to make changes to this bill that came out
of the House. I am the first one to say that we need to make some
changes for the middle class and a more aggressive renewable port-
folio standard that is more broad in what it includes.

But I do think that we cannot just sit on our hands and do noth-
ing. Because if we do, other countries are going to fill the void,
other countries are going to beat us, other countries are going to
just jump start us, and they are going to beat us out in every way
for technology.

We only have one-sixth of this technology when you look at the
rest of the world. This is not what our country is all about. Our
country is about being No. 1. And we can do it.

Thank you very much, Governors.

Senator SANDERS. Thank you, Senator.



28

Governors, thank you very much for your patience.
Governor Ritter.

STATEMENT OF HON. BILL RITTER, JR., GOVERNOR,
STATE OF COLORADO

Mr. RITTER. Thank you, Mr. Chairman.

[Remarks off microphone] Governors and those on the next panel
to be here today.

Please enter the written version of my remarks into the record.

As Congress debates energy and climate legislation, it is hope-
fully helpful for you to hear how those laws are working at the
State and local levels. In Colorado, our new energy economy is cre-
ating new jobs. It is attracting new companies. And it is leading
the way to a new energy future for America.

It did not happen by accident. It happened through a concerted
and aggressive effort starting in 2004 when it was Colorado voters
who became the first voters in the country to adopt a renewable
energy standard at the ballot box. One of your colleagues, Senator
Mark Udall, helped lead that campaign.

One of the first bills that I signed into law after becoming Gov-
ernor in 2007 doubled our renewable energy standard. I have
signed four dozen energy bills into law since then, laws that en-
courage manufacturing, laws that increase demand for renewable
energy, laws that make them more affordable.

We even passed a law that lets residents sell excess electricity
back to their utility company, our Net Metering Law. I also issued
Colorado’s first climate action plan. We are greening Colorado’s
State government so that we can lead by example.

We are diversifying our energy portfolio and doing all we can to
increase the demand for Colorado-produced natural gas. I know
there has not been a lot of discussion about natural gas this morn-
ing, but I think it is part of this new energy economy that I speak
of.

The job benefits are real. Vestas, one of the world’s largest mak-
ers of wind turbines, is building four manufacturing plants in Colo-
rado which will employ about 2,500 people. It is an over-$700 mil-
lion investment. Two solar companies, Abound Solar and Ascent
Solar, they are just examples of our new energy economy. But they
recently opened new manufacturing plants in Colorado during the
downturn and hired hundreds of new workers.

Last month, we announced a new wind farm and 150 construc-
tion jobs on Colorado’s eastern plains. In the first year I was Gov-
ernor, we quadrupled the amount of wind in the eastern plains
with substantial benefit to the farmers who have the land where
those wind turbines are located.

Clearly the new energy economy is energizing our entire econ-
omy, even in the worst downturn in 75 years. While unemployment
is just one barometer, it is important to note that Colorado’s rate
is 7.6 percent, nearly 2 points below the national average and
lower than rates in 30 other States. It has been stable now for 4
months running. The new energy economy is certainly part of the
reason we are in such relatively strong shape.

What is next in Colorado? We are making sure that we educate
students so that they can succeed in green jobs, so they can help
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lead a new wave of energy innovation and energy technology. We
have established a P-20 Education Council and a Jobs Cabinet. We
are strengthening job training programs and are giving community
colleges a renewed mission in work force development.

President Obama recognized Colorado’s new energy economy can
serve as a national model when he came to Denver to sign the Re-
covery Act. Secretary Chu recognized it when he came to Colorado
to tour the National Renewable Energy Laboratory. We thank them
for acknowledging our leadership and for working with Congress to
accelerate the progress.

We thank you for looking at how States and cities are turning
energy and climate challenges into tangible economic opportunities.

Colorado’s new energy economy could be a model for all of Amer-
ica. Our new energy economy can be America’s new energy econ-
omy. It must be, because our children and our grandchildren will
produce energy differently than we do today, they will consume en-
ergy differently than we do today. To help prepare them for that
future, we must hand over a world that is more energy secure,
more environmentally secure, and more economically secure than it
is today.

There are, of course, the cynics and the skeptics who want to
freeze time or even go back in time. But the world is marching for-
ward. Our energy future is changing, our climate future is chang-
ing, and certainly our economic future is changing. We should not,
and we cannot, get left behind. We must act now.

So, I thank you again for the opportunity to present testimony,
and I appreciate the fact that you are listening to Governors and
local officials.

Thank you, Mr. Chairman.

[The prepared statement of Mr. Ritter follows:]
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Bill Ritter, Jr.
Governor of Colorado
Testimony before the U.S. Senate Committee on Environment and Public Works &
Subcommittee on Green Jobs and the New Economy

“Clean Energy Jobs, Climate-Related Policies & Economic Growth — State & Local Views”

Tuesday, July 21, 2009

Madame Chair, thank you for this opportunity to provide our perspective on how the State of
Colorado’s “New Energy Economy” is creating jobs, attracting business and leading America
toward a more secure energy future. I thank the Committee and its Subcommittee for the time
and thoughtful consideration you are giving to the issue of how clean-energy and climate-change
policies can offer tangible economic and job opportunities. In this time of great distress, I
strongly believe that the path back to economic growth and prosperity must involve remaking
America’s energy and climate policies.

First, a bit of history. In the 1880s, the CF&I Steel Mill was Colorado’s largest employer.
Forming rails for the expanding frontier of the West, CF&I employed generations of Coloradans
in the Southern Colorado community of Pueblo — at one time consuming half of all of the coal
excavated in the state to power the production of rails.

The promise of work in the mines and mills brought immigrants from around the country and the
globe to the West. Italians, Croatians, Slovenians, Mexicans, Germans, Greeks, Japanese,
Hispanic-Americans, African-Americans and many more came to the coal camps and company
towns of CF&I. The workers brought their wives and children, creating some of the most diverse
communities of the Western frontier.

In 1990, after over a century of production, the CF&I steel mill declared bankruptcy and
devastated Pueblo. Ever since, the descendants of those first immigrants have been struggling to
recover from the economic impact of the mill’s closure.

Almost exactly a year ago, I was in Pueblo to make an announcement: We are bringing steel jobs
back to Pueblo. It isn’t a rail yard, but it will be lynchpin in the renewal of Colorado’s
manufacturing sector. Vestas, one of the world’s largest wind turbine producers, is going to build
the largest wind tower manufacturing plant on Earth here in the United States ~ in Pueblo. One
of the many factors in Vestas’ decision to locate in this proud eommunity was Pueblo’s deep
history and culture of steel manufacturing.

Today, manufacturing is just one part of what we call the New Energy Economy, and this New
Energy Economy is creating a new Western frontier. A new generation is pursuing professional
opportunities in the emerging industries of renewable energy generation and energy efficiency.
That same entrepreneurial spirit of Western independence and innovation that brought pioneers
to the mountains and plains of Colorado is alive in a new wave of entrepreneurs, manufacturers
and tradesmen. They are installing solar panels, insulating houses, building wind turbines,
retrofitting buildings to consume less electricity, and reducing our dependence on energy from
foreign regimes.

In Colorado, companies are turning conventional hybrids into plug-in vehicles that get 100 mpg.
Companies are fueling biomass boilers in a school with woodchips made from beetle kill trees.
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And one emerging business is making a flexible thin-film photovoltaic solar material that
originated in the space program.

In addition to its wind tower plant in Pueblo, Vestas also is producing wind blades at a
manufacturing facility in the Northern Colorado community of Windsor, and is building another
blade plant and a nacelle factory in the metro Denver city of Brighton. In all, Vestas will employ
nearly 2,500 people in its four Colorado facilities, which represent a $700 million capital
investment in Colorado’s economy. This is one company, in one sector of the growing New
Energy Economy.

People want to be a part of this growing field. They recognize change isn’t just coming -~
change is here, and they want to be a part of it. Vestas received 4,000 applications for its first
400 jobs. And this was before the recession hit. Even today, amid the worst economic crisis
since the Great Depression, the New Energy Economy is a bright spot, a beacon of encouraging
economic activity producing a steady stream of new jobs and new opportunities.

Quite clearly, Colorado is now a global leader in the New Energy Economy, which is one very
likely reason Colorado’s unemployment rate is nearly 2 full points below the national average
and lower than the rate in 31 other states. Our success, in a short period of time, is a testament to
strong leadership, sound policies and effective legislation. And Coloradans are eager for us to
continue creating a new and cleaner energy future. ’

In 2004, Colorado voters became the first in the country to adopt a Renewable Portfolio Standard
at the ballot box. Since taking office in 2007, I have enacted nearly four dozen pieces of New
Energy Economy legislation, including a bill to double Colorado’s voter-approved RPS. Under
the new law, 20 percent of our electricity must come from renewable sources by 2020. My
administration also implemented Colorado’s first Climate Action Plan, calling for a 20 percent
reduction in greenhouse gas emissions by 2020 and an 80 percent reduction by 2050.

If there is a lesson in Colorado’s New Energy Economy for other states and the nation as a
whole, it is that good energy policy and climate policy can energize the economy and help create
good-paying private sector jobs. -

In Colorado, education policy also is part of the equation. To ensure we are providing this
growing clean-energy sector with a highly-skilled workforce, Colorado is expanding and
strengthening educational, job-training and workforce development programs all across the state.

From our first days in office, my administration created a P-20 Education Coordinating Council
and a Jobs Cabinet. In just a few years, we will be one of the only state’s in the country with a
completely aligned educational system from pre-school to grad-school, providing students with
the skills and knowledge they need to succeed in modern, 21* century industries like energy. The
Jobs Cabinet is creating new bridges between education and industry so that we are providing
businesses and sectors with the types of workers they need, when and where they need them.

In addition, earlier this year, 1 signed legislation that strengthens the Colorado First job-training
program, which allows industries like renewable energy and energy efficiency to partner with
community colleges to better train their next generation of employees.

In the coming weeks, my administration will announce a new program that will give students in
the building and construction programs certification for the latest green building practices,
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technologies and techniques. At the same time, a new Green Job handbook issued by my energy
office spells out for students or those wanting to shift careers a detailed roadmap to the rich
variety of green jobs, and the kind of coursework and degrees needed to get there.

Colorado is blessed with some of the best research institutions in the world, and to maximize
those assets, we have established the Colorado Renewable Energy Collaboratory. The
Collaboratory is a partnership linking the University of Colorado, Colorado State University, the
Colorado School of Mines and the National Renewable Energy Laboratory.

Based in Golden, NREL is the crown jewel of the renewable research world, responsible for
much of the clean-energy innovation and development of the past few decades.

1 visited NREL a month ago. Not to see a new research project or technological development,
but to welcome the first graduating class from the Veterans Green Jobs Program. These
graduates are recent returnees from Iraq who have now been trained to do energy audits, the first
analytical step to determine what improvements are necessary in a home to make it more
efficient. The veterans see the work — creating energy independence, cleaning up the
environment — as an extension of their military service.

A sniper from the 1st Infantry Division in Iraq, Garett Reppenhagen is now the regional program
director for Veterans for Green Jobs. He compared the graduates with the Knights of the Round
Table, who swore allegiance to a cause greater than themselves.

As I noted earlier, government policies are having an effect on our economy. We have literally
created an ecosystem that supports eduecation, training, research, development and investment.
This holistic approach is having a very positive impact.

In February 2009, it was estimated that there were 17 out-of-work construction workers for every
one job available in Boulder County. The county recently launched an innovative financing
program where they issued bonds to pay for people to do energy efficiency and renewable
energy upgrades to their homes, paid back through a voluntary assessment on their property
taxes.

Nate Burger of Eco-Handyman says the program has generated $100,000 in jobs for his small
company. Renewable energy companies are hiring to keep up with demand. The first bond
issuance alone is expected to create 800 new construction sites, putting people back to work this
sumimer.

Blake Jones from Namaste Solar started his company in 2004 with two friends. Now, five years
later and with a workforce of more than 50 employees, they are responsible for installing more
than 650 systems in Colorado that generate over 3.5 megawatts of power — enough to power
4,500 homes. President Obama highlighted Mr. Jones and Namaste Solar when he signed the
American Recovery and Reinvestment Act in Denver in February.

And of course, the Recovery Act is providing even more momentum for Colorado’s New Energy
Economy. Colorado will see investment in the low income weatherization program double this
year. Already, weatherization agencies are ramping up and hiring insulation installers, retrofit
specialists, furnace installers and others who will serve a record 10,000 low- income homes in
Colorado over the next year.
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Not only will this investment create direct jobs for the workforce in weatherization, but it will
low homeowners and renters to invest money saved on energy costs in other important needs.
Weatherization programs like this provide an essential benefit for families living on the margins,
while creating jobs and cleaning the environment.

Energy independence is not a pipe dream. America is blessed with resources unequaled
anywhere in the world. Solar, wind, geothermal energy and hydro-power offer clean sources of
electricity to power our homes, businesses, and vehicles of the future. Smart-grid technologies
provide an entirely new way of managing electricity generation, distribution and consumption.

But this New Encrgy Economy is not limited to just these resources, as Colorado is proving. Ow
state and region have large reserves of coal, and we are committed to working with coal
companies, utilities, and our sister states to develop and deploy technologies to capture and then
sequester carbon dioxide. It is critically important to demonstrate these technologies on a
commercial scale in multiple locations around the nation if we are to meet the President’s
climate goals while also maintaining a diverse electric energy portfolio.

Colorado also is home to large natural gas reserves that can play a critically important role in a
New Energy Economy that is committed to meeting national climate goals. Natural gas is the
least carbon-intensive fossil fuel and its use also produces far less conventional pollutants than
does the combustion of other fossil fuels. It can be used to power part of our vehicle fleet, with
far less impact to the environment and with significant national security benefits, since it is a
home-grown fuel. It can and should be used to generate more of our electrical energy supplies.
And the good news is that new discoveries of shale gas in Colorado, Texas, and in the Northeast
are significantly expanding the nation’s natural gas reserves. We no longer have to talk of
natural gas as a transitional fuel - it is and should be a permanent part of a lower-carbon,
domestic fuel source.

Now, more than ever, people in all walks of life are seeing an opportunity to seek the American
dream through the emerging industries of energy efficiency and renewable energy.

The America our children and grandchildren will inherit will produce and consume energy in
vastly different ways than we do today. Just as the industrial revolution created the jobs of the
20" century, we now usher in a new century of innovation, creativity, and entrepreneurial vigor.
The New Energy Economy is creating the pathway to these new careers and a new American
century of energy leadership.
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Governor Ritter’s Response to Environment and Public Works
Committee Follow-Up Questions

Questions from Senator Barbara Boxer

Governor, has private industry responded to your policies to promote green jobs by
relocating to your state, increasing investments, or working with the government to develop
green job opportunities?

Since I took office in 2007, Colorado has enacted nearly four dozen pieces of New Energy
Economy legislation, including a bill to double Colorado’s voter-approved RPS. Under the new
law, 20 percent of electricity generated by investor-owned utilities and 10% generated by public
utilities must come from renewable sources by 2020. My administration also adopted and is
implementing Colorado’s first Climate Action Plan, calling for a 20 percent reduction in
greenhouse gas emissions by 2020 and an 80 percent reduction by 2050.

These policies have had a significant impact on Colorado’s New Energy Economy, particularly
in the wind and solar sectors. In less than two years, we have quadrupled the amount of wind-
generated electricity in the state, leading 1o the relocation or expansion in Colorado of a number
of wind energy companies, including Vestas, Hexcel, Renewable Energy Systems America,
Siemens Energy and REpower,

Vestas alone will employ nearly 2,500 people in its four Colorado facilities, which represent a
$700 million capital investment in Colorado’s economy. In addition to its wind tower plant in
Pueblo, Vestas also is producing wind blades at a manufacturing facility in the Northern
Colorado community of Windsor, and is building anothcr blade plant and a nacelle factory in the
metro Denver city of Brighton. This is one company, in one sector of the growing New Encrgy
Economy.

Another of our growing sectors is our solar industry, an industry which has grown exponentially
over the past three years. In 2006, Colorado had fewer than 50 solar companies across the state.
Today, thanks in large part to our focus on the New Energy Economy, Colorado has over 300
solar companies, making us 3" nationally in installed solar photovoltaic capacity and 6" in solar
resources — In 2005 before our RPS went into effect, we had 450kW of solar installed. Today,
Just three years later, Colorado has instailed approximately 40 MW — nearly a 100 fold increase.
Our success in the solar industry has led to a number of significant job creation announcements
from companies like Ascent Solar, Abound Solar and Abengoa Solar among many others.

A great example of this growth is Namaste Solar, a company started in 2004 with a total of three

people. Now, five years later, Namaste has grown to a workforce of more than 50 employees and

they are responsible for installing more than 650 solar systems in Colorado that generate over 3.5

megawatts of power - enough to power 4,500 homes. President Obama highlighted Mr. Jones

gn‘[j-, Namaste Solar when he signed the American Recovery and Reinvestment Act in Denver in
cbruary.

Governor, a July 2009 report by the President's Council of Economic Advisers states:
"Analysis suggests that particular areas of 'green’ potential (e.g., wind and turbine
manufacturing, mass transit or producing energy-efficient automobiles) pay more on
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average than otherwise comparable jobs. They are also more likely to be held by primary
carners in the houschold and to be unionized.” Do green jobs represent a way to inercase
jobs opportunitics in this country?

There is no doubt that renewable energy and energy efliciency (RE&EE) technologies continue
to drive significant economic growth in the United States. In 2006, these industries generated 8.5
million jobs, nearly $970 billion in revenue, more than $100 billion in industry profits, and more
than $150 billion in increased federal, state, and local government tax revenues. Additionatly,
RE&EE provided importani stimulus to the beleaguered U.S. manufacturing industry, displaced
imported oil, and helped reduce the U.S. trade deficit.

In 2007, the news was even better. RE&EE generated more than 9 million jobs, more than $1
trillion in revenue, and nearly $160 billion in federal, state, and local tax revenues. Again, to put
this in perspective, RE&EE sales outpaced the combined sales of the three largest U.S.
corporations. Tota} sales for Wal-Mart, Exxon-Mobil, and General Motors in 2007 were $905
billion. The implications for the United States—and for Colorado and other states—are obvious
and serious. Nationally and locally, the RE&EE industries can help move us toward a vibrant,
robust, environmentally sustainable future. If we fail to invest in RE&EE, the United States runs
the risk of losing ground to RE&EE programs and industries in other nations

Governor, an April 2009 National Governor's Association document that discusses
governors' priorities found that 91 % of governors said that spurring the economy ~
including the green economy -- is a priority, and 81 % said that increasing energy
development and conservation -- primarily rencwable -- is a priority. In your opinion, how
can the federal government best build on this broad level of support to help states address
these types of priorities?

The federa! government is in a unique position to build upon this broad based support in three
key ways. First, the United States Department of Defense (DoD) should continue their goal of
developing energy efficiency and renewable energy. The Energy Policy Act (EPAct) of 2005 set
a mandate of 7.5% or more renewable energy use from DoD facilities by 2013. In addition,
Executive Order 13423 requires federal agencies to obtain 25% of their energy from renewable
sources by 2025. Finally, the Defense Authorization Act of 2007 requires that 25% of electricity
consumed by military installations come from renewable sources by 2025.

Recognizing these common goals, my administration has been working with DoD bases in
Colorado toward a comprehensive renewable energy plan that would achieve multiple policy
objectives. Rather than each base achieving their on-site rencwable energy and energy security
goals individually, collectively these institutions command tremendous buying power and have
the ability to spur great energy cfficiency and renewable energy development in Colorado and
states across the US. The federal government could direct DoD to form comprehensive state-
wide energy plans, especially in states that have adopted a Renewable Portfolio Standard or are
committed to voluntary greenhouse gas emissions reductions. This would create greater
involvement and dialogue among DoD/Federal institutions and states toward achieving their
common goals of emissions reductions, energy security and economic development.

Second, the United States can pass a meaningful National Renewable Portfolio Standard. .
Colorado is a microcosm of what is possible in the US with a comprehensive renewable ponfol'xo
standard. Indeed green collar jobs are being created in the 32 states that have renewable portfolio
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standards, but a great deal of additional opportunity exists to creatc energy efficiency and
renewable energy markets in the 18 states that have no such standard.

Third, the federal government must significantly increase its investment in workforce training to
make centain the skills of America’s workers keep up with rapid advancements in green energy
technologies and the explosive growth in green energy job opportunities. Without this
investment, the current expansion of green energy industries will slow due to a lack of a
qualified workforce. During these difficult economic times, the critical link between a skilled
workforce and economic development must be restored to take full advantage of the potential of
the New Energy Economy.

Finally, by creating greater collaboration between the Department of Energy and the Department
of Labor, the federal government could help to establish EE/RE job classification codes and
training programs.

EPW Committee Hearing Follow Up Questions
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Questions from Senator Thomas R. Carper

Recently, I've heard some skepticism that ""green jobs"” are limited in number, highly
specialized, and not available to most American workers. From your perspective as a state
executive, is there any merit to this concern?

The term “green jobs” has been used as shorthand for jobs in the renewable energy and energy
efficiency sector. Like the renewable energy sector itself, there is no precise definition.
However, it is clear that many of the new jobs in this industry are based in the traditional
manufacturing, construction and installation trades. All of the construction and installation taking
place requires traditional electricians, welders, pipefitters, architects, and the like in order to
build or retrofit energy efficiency buildings. A great example of this is Vestas, who is currently
building the largest wind tower manufacturing plant in the world in Pueblo, Colorado. Vestas
will be creating 650 new jobs in Pueblo, employing traditional clectricians, linemen and
supervisors. Training programs for these professions arc currently available through Colorado’s
talent development system, making these types of jobs accessible to all Coloradoans.

If there is a lesson in Colorado’s New Energy Economy for other states and the nation as a
whole, it is that good energy policy and climate policy can energize the economy and help create
good-paying private sector jobs — but education and training policies must be a part of the
equation, That's why | have worked hard to ensure that Colorado is providing this growing
clean-cnergy sector with a highly-skilled workforce.

Very early in my administration, I ereated the P-20 Education Coordinating Council and a Jobs
Cabinet. In just a few years, we will be one of the only state’s in the country with a completely
aligned educational system from pre-school to grad-school, providing students with the skills and
knowledge they need to succeed in modem, 21* century industries like energy. The Jobs Cabinet
is creating new bridges between education, our workforce system and industry so that we are
providing businesses and sectors with the types of workers they need, when and wherc they need
them.

In addition, earlier this year, I signed legislation that strengthens the Colorado First job-training
program, which allows industries like renewable energy and energy efficiency to pariner with
community colleges to better train their next generation of employees.

In the coming weeks, my administration will announce a new program that wiil give students in
the building and construction programs certification for the latest green building practices,
technologies and techniques through our community college system. At the same time, a new
Green Job handbook issued by my energy office spells out for students or those wanting to shift
careers a detailed roadmap to the rich variety of green jobs, and the kind of coursework and
degrees necded to get there.

No one wants certain regions of the country or segments of the population to benefit
disproportionately from the green economy. Could you piease provide examples of
opportunities for job creation and economic growth in rural communitics? What other
bencfits might accrue to these communities?

[ betieve that rural communities can benefit from alternative energy production in a number of
ways. First, wind, solar and biofuels development helps to create an important rural tax base that
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supports schools, hospitals and other community enhancements. For example, in Prowers
County, Colorado, wind energy development provided 30 percent of the tax base for the county
during its initial production phase. After depreciation, the wind farm still provides about 20
percent of the local property tax base. This same wind energy development project created 12 to
16 permanent jobs. People holding these jobs tend to be younger and better educated because of
the technological progress it brings to the area. These projects also spur local post-secondary
educational institutions to train workers who can specialize in the technology. Biofuel plants alsc
create positive local effects on grain markets helping stabilize grain prices at somewhat higher
levels than would otherwise be possible.

Furthermore, farmers and ranchers benefit from wind development by receiving annual fease
payments between $3,000 to $5,000 per turbine. This added income helps sustain agricultural
producers through downturns in the agricultural economy with very minimal disturbance to the
surface uses of the land.

Second, new laws around net metering are creating demand for smaller turbines which are
cheaper to acquire and install and can serve individual farmsteads. Modest state grant funds,
such as Colorado’s ACRE {Advancing Colorado’s Renewable Energy) can provide funds to help
enable individuals (o acquire alternative energy facilities.

In Baca County, the Colorado Department of Public Health and Environment is teaming with the
local conservation district to help local landowners benefit from carbon sequestration. In total,
Colorado carbon sequestration payments have risen from $57,000 in 2006 to $278,000 in 2008.
There is renewed interest in generating energy from fecdiot wastes. Federal and state grants are
helping with adoption and experimentation.

Finally, the national focus on reducing fossil fuel consumption is producing secondary benefits
for rural America. Farmers are increasingly adopting “precision farming” practices that utilize
GPS technology to more precisely apply fertilizer and pesticides for maximum efficiency and to
reduce over application of expensive inputs.

You arc showing good leadership with respect to expanding access to green jobs and
training opportunities in your state. What can the federal government do from here to
promote green jobs and facilitate a smooth transition to a clean energy cconomy?

Senator Carper, thank you for your kind words. For specific details, please refer back to my
third response to Senator Boxer,

As you know, the American Recovery and Reinvestment Act provided $500 million for
green jobs training. This funding, combined with funding infusions for a number of other
programs -like Weathcrization Assistance - is certainly helping to put people back to work.
How can we ensure the sustainability of these jobs over the long term, after Recovery Act
funds are expended?

Funding from the American Recovery and Reinvestment Act (ARRA) for green jobs training is a
critical first-step towards green energy sector growth and energy recovery. In Colorado, grant
applications wili be submitted for all five categories of funding for green jobs training. In order
to maximize the total economic and workforce development retum on these funds, my
administration is making certain that all stakeholders have their voices heard and can benefit
EPW Commitiee Hearing Follow Up Questions

August 26", 2009
Page 6



39

from these training funds. Workforcc and economic development leaders, community colleges,
labor unions, employers, non-profits, and state and local governments are collaborating to create
innovative training programs that will ensure that workers have the skills needed to succeed in
the New Energy Economy. Training dollars awarded to Colorado will directly benefit workers
and families most impacted by the recession, retool the skills of workers in declining industries
thereby giving these individuals new career opportunities, and revitalize the workforce in both
rural and urban regions of the state.

The Low-Income Weatherization Program in Colorado is a great example of how the Recovery
Act funds will provide jobs and training in the short term, but also provide direct hands-on
experience and transferable technical skill development that will result in long term sustainability
of green jobs. The jobs created through the Colorado residential Low-Income Weatherization
Program and the associated technical training being provided as part of the $79.5 million
Department of Energy grant to the Colorado Governor’s Energy OfTice for the Low-Income
Weathcrization Program will enable the development of an expanded workforce skilled in the
areas of energy efficiency auditing, residential building shell efficiency, energy cfficient heating
and cooling, and residential building inspections.

As our drive toward a New Encrgy Economy expands in Colorado, these technical skills will be
required to meet the demands for the future. Skilled and experienced green jobs will be
necessary for the new housing industry, existing non low-income home energy cfficiency retro-
fitting, heating and cooling/plumbing and electrical trades, and building code inspection and
enforcement. Such skills will also continue to be in demand to provide a skilled workforce for
the ongoing Low—-Income Weatherization Program.

The technical skills and experience developed during this Recovery Act funding period will be
the foundation for ensuring that we have the workforce in place that is capable of ensuring our
entire housing stock in Colorado reaches the highest level of encrgy efficiency that is possible.

Could you claborate on the roles of apprenticeship and vocational training in the clean
energy cconomy? Why are these pathways to employment so important?

Both the apprenticeship and vocational education models for skills development are ideally
suited for training workers in the new encrgy economy. Apprenticeship and vocational
educational programs provide the skills and training for the high-demand, mid-level jobs that are
fundamental to the New Energy Economy. Thesc systematic and structured training programs
provide workers with the precise skills needed by green energy employers. These programs not
only provide career pathways, they also offer industry-specific training and allow workers to
keep up with changing industry standards. For example, electricians, plumbers, and pipefitters
are critical to geothermal and solar thermal energy development. Apprenticeships in these
industries can help to educate and train the next generation of workers to mect the growing
demands being created by the New Energy Economy. These types of apprenticeships not only
help our workers obtain the skills they need, but they are also vital to small and large businesses
alike.

EPW Committee Hearing Follow Up Questions
August 26%, 2009
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Questions from Senator James M. Inhofe

With all the discussion that took place in the House, it surprises me to find that nowhere in
the Waxman-Markey bill is natural gas mentioned as a fuel option for emissions reduction
- not in the Renewable Electricity Standard, not in the offsets, nowhere. Rather than
incentivize the use of natural gas, this bill ignores it. All the debate has been focused on the
free allowances that go to coal-fired utilitics, the refineries, and renewable at the expense of
natural gas. Colorado ranks sixth among natural gas producing states, employs more than
70,000 people in the oil and gas industry, and benefits from more than $23 billion in
economic impaet from the industry each year,

Additionally, three out of every four homes in Colorado is heated with natural gas. I would
think you would want to make sure that natural gas has a very big role in any climate
legislation - not a perccived role - but a formal role as a valid fuel option. Shouldn't natural
gas be included in this bill since it has half the emissions output of other fossil fuels?

Natural Gas is a vital part of the New Energy Economy, a critical part of the New Energy
Economy —a mission-critical fuel. That’s why Colorado is working to expand pipeline capacity,
to increase natural gas as both a transportation fuel and as a base-load energy fuel. I believe that
federal legislation must recognize the value of natural gas in discussions about climate.
Certainly any policy that targets reductions in carbon emissions is going to benefit natural gas
due to the relatively low carbon emissions as compared to other fossil fuels as you correctly
point out. It is also important to note that a 15% RES leaves 85% from fossil fuels — combined
with climate legislation, low carbon resources such as natural gas will succeed in that
environment. This is one of the reasons I continue to point out that our climate policies and our
energy policies must be inextricably linked.

Natural gas is a critical “shaping” resource to complement renewable energy production. The
ability for gas production to quickly and efficiently come online and offline ties the natural gas
industry to successful growth in renewable energy generation. We can’t begin to address climate
change, energy security or our future energy needs in a meaningful way without including
natural gas as part of our energy portfolio. The vast majority of greenhouse gases come from two
areas: electricity generation and the transportation sector. Natural gas can play an important role
in each, The natural gas industry has acknowledged that it was not at the table in the House of
Representatives while they were drafting and debating Waxman-Markey and has pledged to be
more active in the Senate. [ have spoken with Colorado's Senators Udall and Bennett to ensure
that appropriate provisions are considered in the Senate, and I hope that the climate bill
ultimately passed out of the Senate includes such provisions.

According to EIA, "'Colorado's oil shale deposits hold an estimated 1 trillion barrels of oil-
nearly as much oil as the entire world's proven oil reserves.” Over the long-term that could
equate into hundreds of billions in economic benefit for Colorado. Few would disagree that
passage of Waxman-Markey cffectively kills any future oil shale production in Colorado,
As Governor, are you comfortable with a federal policy that permanently walls off
Colorado's oil shale?

First one must draw a distinction between “reserves” and “resources”. “Resources” are
considered all deposits, while “reserves™ are those deposits that are considered economically

EPW Committee Hearing Follow Up Questions
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recoverable with current technologies. As such, one must be carefu! with comparisons between
oil shale “resources” and the world’s oil “reserves”.

Colorado's oil shale resources could provide a significant opportunity for an alternative to
foreign sources of oil. However, there are significant unanswered questions about oil shale that
must be answered before Congress, the President, or Colorado could give a green light 10
commercial development. For example, we need to know more about how the technologies in
development will protect both surface and ground water, as well as the quantities of water that
would be needed to produce shale oil; as you know well, water is our state’s life blood and we
guard it stubbornly. Similarly, we would need to understand both the air emissions from the
shale oil industry as well as the cumulative air quality effects of shale oil production that is
occurring in the same area that is attracting intense interest from the natural gas industry. And of
course, we will all need 10 understand how much energy is needed to produce shale oil and how
that energy can be developed. )

Qil shale development is still in the research and development phase, and it is yet to be seen what
technologies will rise to the top. However, companies pursuing R&D activities are creatively
exploring more efficient power and conversion allernative energy sources. For example, AMSO
has an RD&D lease in Colorado and they are exploring the potentiai to burn co-produced natural
gas in below-ground heaters. Likewise, Shell is looking a1 considering using co-produced
natural gas to generate electricity for its electric-resistance heaters. The oil and gas industry is
among the most creative on the planet and they may well develop commercial-scale technologies
that can protect our environment and produce liquid fuels for the nation. At this juncture, it is
important that we provide them the time and opportunity to develop and test those technologies,

EPW Committee Hearing Fotiow Up Questions
August 26™, 2009
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Senator SANDERS. Thank you, Governor.
Governor Gregoire.

STATEMENT OF HON. CHRIS GREGOIRE, GOVERNOR,
STATE OF WASHINGTON

Ms. GREGOIRE. Thank you, Mr. Chair, Madam Chair, and mem-
bers of the committee, thank you for the opportunity to come before
you today to talk about Washington State’s view on energy and,
partigularly green jobs. I have submitted longer testimony for the
record.

In Washington State we believe that many of the jobs of the 21st
century economy will be related to energy. In 2006, like Colorado,
by initiative of the people of our State, they affirmatively declared
that their future would include a growing use of clean energy.

We have had tax incentives for wind and solar energy projects
in place since 1996. And earlier this month, we added State tax in-
centives for biomass energy, for ocean energy, for geothermal, for
anaerobic digestion and waste heat energy.

With these commitments, Washington State is now the fifth larg-
est producer of wind power in the Nation, up from nothing in 2001.
We are building solar power components, growing and refining
biofuels, and making breakthroughs in tidal energy.

Just 2 weeks ago, a company announced that it would build the
largest solar panel energy generation plant in the United States in
a town called Cle Elum. Interestingly enough, it was once a coal
town.

Our energy strategy is a job creation strategy. In 2007, when we
adopted a set of climate change goals, we related to reduced green-
house gas emissions and reduced fuel use. We also set a goal to tri-
ple the new of green jobs we had in our State, to reach 25,000
green jobs by the year 2020. We are less than 2 years after that
goal, and rather than 25,000 by 2020, we are today at 47,000 green
jobs.

Our green jobs are growing much faster than what we had pre-
dicted. These jobs range from computer software engineers for the
smart grid to power line workers, from green building architects to
weatherization technicians, from bioenergy venture capitalists to
oil seed farmers. We learned that green jobs are not necessarily
some brand new kind of job. They are often jobs that we all know
about today, only they are getting the new skills for the 21st cen-
tury economy, such as, for example, the electrician who can wire
a smart home.

In Washington State, our commitment to green jobs is fundamen-
tally a commitment to high quality living wage jobs, and this
means high skilled workers. The key to these jobs is innovative
companies and highly skilled workers. We are doing our part with
innovative curriculum throughout our robust community college
system that includes examples such as Bates Technical College, for
green construction and remodeling, Bellevue College certificate in
green sustainable design, Columbia Basin College, for solar and
photovoltaic design.

I also encourage you to look at apprenticeships as a model for
green jobs training. Apprenticeship programs have the industry ex-
pertise, the established networks, and the needed flexibility to
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meet the challenge of this rapidly evolving new industry sector. Be-
cause registered apprenticeship is controlled at the local level by
employers and employees, created jointly and sustained by law and
management, it is uniquely positioned to respond quickly to indus-
try changes and technological advancements.

We have almost doubled the number of apprenticeships in Wash-
ington State over the course of the last 4 years. We have created
a pre-apprenticeship program to address dropouts from high school
called Running Start for the Trades that is linking our high school
students to high quality apprenticeship programs. We have made
a commitment to our veterans returning from Iraq and Afghani-
stan, Helmets to Hardhats, training them in a direct way in ap-
plﬁnticeship work in this new technology and new 21st century
jobs.

I would like to mention the relationship between energy and cli-
mate. In effect, the actions needed to secure our energy future are
the same as those needed to respond to the imperatives of climate
change science. We have taken actions that address both, including
clean energy tax incentives, renewable energy standards, and
strong energy efficiency standards for buildings and appliances.

Governors are actively charting a course for green jobs, making
critical investments in the research and development, in training
and in infrastructure. With the permission of the Chairs, I would
like to submit a document to be made a part of the record. It is
a statement of principles signed by a bi-partisan coalition of 31
Governors from across the country.

Our coalition calls on Congress to pass comprehensive energy
legislation that breaks our dependence on foreign oil by making in-
vestments in using energy more efficiently and producing more
clean energy here in the U.S. That is what will create and generate
the green jobs that you are considering here today.

Forbes magazine has ranked Washington State in the top five
States to do business, the top five States as green. The two are in-
extricably linked.

Thank you for your time today, and I look forward to your ques-
tions.

[The prepared statement of Ms. Gregoire follows:]
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Statement of Govemnor Chris Gregoire
State of Washington

Before the

Senate Environment & Public Works (EPW) Commitice
July 21, 2009

Chairs and members of the Committee, thank you for the opportunity to present Washington
State’s view on energy, and more specifically, on the “green jobs™ that will come with a clean

energy future.

In Washington State we believe many of the jobs of the 21" Century Economy will be related to
cnergy. In its July 2009 report, the President’s Council of Economic Advisers report that growth
in encrgy and environmental related occupations is projected at 52% for the period of 2000
through 2016, while growth in all other occupations is estimated at 14%. In Washington State,
we are banking on that for our economic future. With your help, we are acting now to lay the
groundwork to come out of this recession even stronger than when the slowdown began.

In partnership with the private scctor, Washington has been aggressively pursuing alternative
encrgy strategies since before the current recession. In 2006, by initiative of the people, the
citizens of Washington State affirmatively declared that their future would include a growing use
of clean energy. We have had tax incentives for wind and solar energy projects in place since
1996, adding landfill gases and fuel cells in recent years. Earlier this month, we added state tax
incentives for biomass energy, ocean cnergy, geothermal, anaerobic digestion, and waste heat
encrgy.

With these commitments, in combination with fedcral incentives sccured by Senators Cantwell
and Murray with your help, Washington State is now the 5th largest producer of wind power in
the nation, up from nothing in 2001 and now 5% 0f 36 states producing wind power. We are
building solar-power components, growing and refining biofucls, and making break-throughs in
tidal cnergy. Just two wecks ago, a company announced it will build what would be the largest
solar panel energy generation plant in the United States in a town called Cle Etum that,
interestingly, was oncc a coal town.

We have McKinstry in Secattle leading the way in construction of green buildings; Intand Empire
Oilsceds in Odessa with a muiti-million dolar biofuel plant; and Blue Marble Encrgy and
Bionavitas working to turn algae into fuel. We are also fortunate to have the Pacific Northwest
National Lab in Richiand, Washington where grid-friendly appliances.

With the ongoing belief these new opportunities hold the key to emerging more strongly from
this recession, the state legislature recently created a Clean Energy Leadership Council, a public-
private collaboration tasked with identifying the nceessary investments, policies and partnerships
for our state to be a leader in the clean cnergy economy.
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Our energy strategy is a job creation strategy. In 2007, when we adopted a set of climate change
goals related to reduced greenhouse gas emissions and reduced fuel use, we also set a goal to
triple the number of green jobs we had in the state - to reach 25.000 green jobs by 2020. Less
than two years later, we can point to 47,000 green jobs right now. Our green jobs arc growing
much faster than predicted. These jobs range from computer software engineers for the smart
grid to power line workers, from green building architeets to weatherization technicians, and
from bioencrgy venturc capitalists to oilseed farmers. Washington labor market information
agency has shown real leadership in developing the tools to quantify green job cfforts, and we
are working with other states and private, non-profit institutions to promote solid measurement
of green jobs around the country. We leamed green jobs are not necessarily some brand new
type of job - they are often jobs we all know, only now they include new skills to meet the needs
of the new century - for example, the clectrician wbo can wire a smart home.

In Washington Statc, our commitment to green jobs is fundamentally a commitment to high
quality, living wage jobs. The key to thesc jobs is innovative companies and highly skilled
workers. 1 appreciate the support you are showing for the training needs that are emerging in the
grecn economy. Through thc American Recovery and Reinvestment Act, Congress and the
Administration has provided significant resources to fund the Green Jobs Act of 2007 to invest in
energy workforce training opportunities. Additionally, with the work of Senator Murray and
many here, the Recovery Act increased funding to the Workforce Investment Act. 1 am creating
an incentive fund using the WIA 10% to be used as matching awards for local WIA formula
funds that Work foree Development Councils usc for direct training in green jobs that promote
alternative energy and energy efficiency. These funds will also be used 1o bulid capactity at our
community and technical colleges as well as feverage other Recovery funds. You can count on
Washington State to continuc to pursue these funds creatively and aggressively.

Like President Obama wrote in his July 12 Washington Post op-ed, “[oJur community colleges
can serve as 2 1¥'-century job training centers, working with local businesses to help workers
learn the skills they need to fill the jobs of the future.” As you look to expand training
opportunities in the green economy, again, we arc doing our part, particularly through our own
terrific community college system. Innovative curriculum examples include: Bates Technical
College, green construction and remodeling; Bellevue College certificate in green/sustainabic
design; Columbia Basin College, solar and photovoltaic design; Cascadia Community Collcge
has an environmental technologics and sustainablc practices curricula including solar specialties
and energy management skills. Clover Park Technical, Edmonds, North Seattle, Shoreline,
Skagit Valley, South Scattle, South Puget Sound, and Wenatchee Valley College all have simitar

and creative programs.

{ would also invite you to look at ways to encourage apprenticeship as a modecl for green jobs
training. Apprenticeship programs have the industry expertisc, cstablished networks and needed
flexibility to meet the challenges of this rapidly evolving new industry sector. Because
registered apprenticeship is controlled at the local level by employers and employees - created
jointly and sustained by labor and management - it is uniquely positioned to respond quickly to
industry changes and technological advancements. In Washington State, we are already secing
apprenticeship programs making the shift to industry demand around green jobs. One program in
Southwest Washington added a full year to its residential electrician training program in order o

2
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include training on solar panels and honie technology integration (Smart Houses). The
Machinists in Seattle are now offering training on wind turbine technology. The Seattle area
Pipe Trades apprenticeship has a class for apprentices to receive a “Green Awareness”
certificate. The class covers a vast array of topics including high efficiency appliances and
fixtures, water conservation, distribution systems, and urrigation and reuse systems.

In addition to providing high quality on the-job-training, apprenticeship also offers the kind of
carecr paths that will give workers the opportunity to carn a living in good, family wage jobs.
The jobs we arc talking about are about arc typically in the construction trades and provide good
wages and benefits.

As Govemor, 1 have becn commitited to expanding apprenticeship opportunities. In Washington
State, we have almost doubled the number of apprentices since I took office. We have also
created a pre-apprenticeship program, “Running Start for the Trades.” that links high school
students to high quality apprenticeship programs. We have made a commitment to our veterans
by supporting “Helmets to Hardhats,” a program that gives veterans dircct entry lo
apprenticeship programs and allows credit for military training.

We think apprenticeships offer an excellent training model as we move forward with our Green
Jobs initiative. Our goal with training programs and apprenticeship strategies is to create strong
carecr ladders in the green economy, growing family wage jobs and not just short term
cmployment opportunities.

I"d like to speak briefly to the relationship between energy and climate. In effect, energy policy
and climate policy are of the same cloth — the actions needed to sccure our cnergy future are the
same as those necded to respond to the imperatives of climate change science. Both cnergy and
climate point in the same direction, and we have taken actions that, by necessity, address both in
tandem - actions such as clean energy tax incentives, renewable encrgy standards, and strong
cnergy efficiency standards for buildings and appliances. Just last month, the Western
Govemnors Association - {o include the governors from the 19 western states and 3 westem
tertitories — adopted a policy that urges Congress and the President to act decisively to create a
national policy to that reduces greenhouse gas emissions in a manner that is both consistent with
the findings of scientific research and encourages job growth, innovation, and entrepreneurship.
I have submitted that policy for the record.

I"ve come to this hearing from a National Governors® Association meeting in Biloxi, Mississippi.
There, I co-chaired an Economic Development & Commerce Committec session devoted to
discussing how states and thc nation will emerge from this recession by virtuc of technological
innovations in the areas of cnergy as well as, for example, the life sciences. 1 assure you that
what I've described in Washington State is proving truc around the county.

Governors and states are actively charting a course toward the next century, making critical
investments in the research and development, training, and infrastructure 1o support private
sector success. Your actions in this committee — Jooking at comprehensive energy and climate
legislation — arc a central part of those cfforts in terms of moving us toward a new energy future.
That is precisely what governors are looking to Congress for.
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1 know that there arc many Committees working on this issue and | believe that is a good thing.
Energy and climate issues cross so many facets of our lives that it is as vital for Congress to
work collaboratively and cooperatively across committees as it is for the President and me to
have our many agencics doing the same thing. For green jobs. specifically, 1 believe the Health,
Education, Labor and Pensions (HELP) Committec’s work can also be quite instructive for
supporting and retooling many cxcellent training programs already in place.

With the permission of the Chairs, T would like to add one additional document to be made a part
of the record. This document is a statement of principles signed by a bipartisan coalition of 31
governors from every corner and region of our country. Our coalition calls on Congress to pass
comprehensive energy policy legislation that breaks our dependence on forcign oil by making
investments in using encrgy more efficiently and producing more clean energy here in the United
States. These steps will generate the very green jobs we’ve been talking about today.

Forbes magazine ranked Washington in the top five states in which to do business and in the top
five “green” states. 1 feel strongly that what you arc doing here in Washington, DC is helping to
make success possible, both in our state and around the country and, frankly, to position the
United States of America to be a global lcader in the “green” technological innovations of the

future,

In closing, I want to thank you for the efforts you arc making — for the substantial federal
commitment you have made - and need to continue to make - to proniote energy independence
and alternative cnergy sources, and {0 ensure our €cononlic recovery.

Thank you for your time today and thank you for your work. Iam happy to take any questions
you have.
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Western Governors' Association
Policy Resolution 09-3

Regional and National Policies Regarding Global Climate Change

BACKGROUND

Atmospheric concentrations of greenhouse gases are rising duc to human activitics
including land use changes and the combustion of fossil fuels, and are projected to
continue to increasc. Increasing concentrations have had and will continue to have
marked cfTeets on global climate. Numerous states and the western region have begun
working togcther on new policies to reduce greenhouse gas emissions and to influence
national and international policy.

In recent years, the West has experienced very significant droughts across much of the
region, reduced snow pack, altered precipitation patterns, severe forest and rangeland
fircs, warmer temperatures and forest discases. Climate change and variability have
contributed to these impacts. Climate change will have severe cconomic and
environmental impacts on the West in coming decades, including effects on agriculture
and tourism, infrastructure (including dams, roads, water and sewcr systems), loss of
coastal areas, changed fisherics and wildlife, water shortages, storm impacts, and soil
crosion.

Countries around the world arc working to reduce greenhouse gas emissions. In its 2007
assessment report ihe Intergovernmental Pancl on Climate Change declared warming of
the global climate system is “unequivocal” and that it is “very likely” due to human
caused increascs in greenhouse gas pollutants, There is widespread global agreement that
climatc change presents risks that should be addressed through changed practices and
preparation for changed conditions.

Appropriate actions are needed to reduce greenhouse gas emissions. Many of these
actions could creatc significant cconomic benefit for the West, as the United States
moves toward new encrgy sources and technologies that favor domestic resources and
carbon sequestration. The opportunities to deploy clean and renewable energy and cnergy
efficicncy are abundant in the West and may cconomically and environmentally benefit
states by providing jobs, increasing revenues, improving air quality, increasing encrgy
efficiency, saving costs, conserving water and reducing water pollution.

Western states arc developing and implementing greenhouse gas reduction policies and
some arc cngaged in climate change agreements that cross state borders. A number of
these policies are being developed in conjunction with Canadian provinces. The
expericnce from these projects could be useful to other Western Governors and
throughout the Nation as we implement measures to address climate change.

The United States government is working to enact national climate change policy. On
May 19, 2009, President Obama announced a historic national policy that will reduce
greenhouse gas (GHG) emissions and improve fuel cconomy for all new cars and trucks
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sold in the United States. On May 21, 2009, the House Encrgy and Commerce
Committce reported the American Clean Energy and Security Act calling for ¢lectric
utilities to mect 20% of their electricity demand through renewable energy sources and
cnergy efficiency by 2020 and the cstablishment of a national cap-and-trade program to
reduce carbon emissions from major U.S. sources by 17% by 2020 and over 80° by
2050 compared to 2005 levels.

GOVERNORS’ POLICY STATEMENT

Western Governors urge Congress and the President to act decisively to create a national
policy to reduce greenhouse gas emissions. Such a policy should be developed in a
manner that: (1) is consistent with the findings of scientific research; (2) encourages job
growth, innovation, and entreprencurship; (3) combines market-based and other policics
to reduce emissions in the most cost-effective manner; (4) recognizes and encourages
local and state action to reduce emissions; and (5) will encourage comparable action by
other nations that arc major trading partners and key contributors to global cmissions.

The Western Governors urge Congress and the President to form national strategies that
enhance state authority and leverage partnerships between national, state, tribal, and local
governments, build on states’ expertise, and encourage states to continue development
and implementation of a range of policies. Both market and complementary policies will
be necessary to most effectively achieve emission reduction goals. States arc uniquely
well-positioned to implement policics that overcome market barriers, mitigate costs to
consumiers and protect vulnerable populations, accelerate new technologies and engage
solutions from tarms and forests, and otherwise build on the unique strengths and
resources of the United States” diverse regions. States should be encouraged, through the
usc of emission allowance value from a national cap-and-trade program, to adopt such
policics that reduce emissions and accelerate technology to the bencefit of the nation.

The Western Governors urge Congress and the President to recognize and encourage
statc action in any national market-based emission reduction policy. Where state, tribal,
and local actions achieve greater reductions than national policy alone, a national strategy
should ensure the integrity of these reductions and not allow compensating increases
elsewhere in the country. Such a policy should protect our national interests by
supporting state initiative and avoiding unfair competitive advantages and leakage.

Western Governors support national, regional, state-level, and tribal policies on global
climate change that are consistent with etforts to develop cost-effective clean cnergy
sources and more cfficicnt use of energy in mobile and stationary sources. Western
Governors support the implementation of greenhouse gas mitigation tools such as carbon
sequestration that have broad public support and potential economic benefit and can help
address the unique conditions of the West.

Western Governors support national, regional, state-level, and tribal policies on global
climate change which comprchensively address transportation emissions with a multi-
faceted approach focusing on vehicle emission standards. low carbon fuels, and land use
and transportation planning.
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Western Governors recognize the need for collaboration among Westem states 1o develop
climate change policies that consider the unique conditions of the West and provide
consistent approaches to recognize and give credit for actions to reduce greenhouse gas
CIMISSIONS.

Western Governors recognize that impacts of climate change are presently observed in
Western states, and anticipate greater and different impacts in the future. Adaptation to
climate impacts will require a wide range of responses and choosing best strategics will
require new information. Adaptation decisions will require highly local knowledge and
implementation. Local, state, tribal, and regional organizations are uniquely qualificd to
implement decisions. The federal government should invest sufficient resources to
develop the localized modeling and assessment tools necessary to predict and respond to
climate changes and associated impacts, and to develop decision tools for state and local
governments to assist in state and local adaptation efforts.

Western Governors recognize the need to be able to proactively respond to short-term
climate change and variability, e.g. drought, forest fires, significant precipitation events,
and extreme heat events. Western Governors support creating at the federal and regional
leve! the information, organization, and funding necessary to proactively respond rather
than react to these increasingly frequent cvents.

States maintain various water-related plans including state water plans, watershed plans,
state drought plans, reservoir management plans, and flood plans. The federal
government should provide support and cooperation so that these plans can be
consistently and accurately expanded or enhanced to include climate change scenarios,
especially within the context of watershed planning.

Federal agencies should invest in research programs to study climate change impacts and
address scientific questions relevant to the West at the regional, state, and local levels.
The Governors believe rescarch should appropriately emphasize decision support, in
order to engender informed discussion of climate change issues by decision makers,
stakeholders, the media, and the general public. The Western Governors urge Congress
and the President through the Climate Change Science Program 1o fund research for
improving predictive capabilities for climate change and related impacts. Additionally,
because of the complex climatelogy in the West, it is important that climate change
modeling be conducted on a much finer resolution, e.g. watersheds and sub-watersheds.

Given the global nature of climate change, Western Governors encourage both the U.S.
government and the international community to recognize the important role of sub-
national governments in crafting responscs to climate change. The Governors support
explicit inclusion of this role in any international agreements reached, including under the
United Nations Framework Convention on Climate Change.

Western Governors support a full and vigorous discussion, including all stakcholders. and
consideration of all alternatives regarding the reduction and mitigation of greenhouse
gascs. adaptation policies and other global climate change measures.
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GOVERNORS® MANAGEMENT DIRECTIVE

The Western Governors' Association shall post this resolution to its web site to be
referred to and transmitted as necessary.

The Governors dircet WGA staft to work with the appropriate foderal, regional and state
agencies in implementing this resolution.
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Governors® Energy and Climate Coalition

e et

Statement of Principles
May 21, 2009

We, the undersigned Governors, agree to the following principles, and agree to -
publicly support and seek the implementation of these principles in public policy at
€VETY opportunity.

» The United States urgently needs a comprehensive energy strategy that
will generate millions of clean energy jobs, break our dependence on
foreign oil, and reduce the threat of giobal warming. Therefore we
support and will lend our voice to Congress to pass legislation that
invests in using energy more efficiently and producing more clean
energy at home, and sets a cap on greenhouse gases to reduce emissions
to levels guided by science to avoid dangerous global warming,
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# States are where the green economy is being buiit. States are critical to
implementing the clean energy policies necessary to help workers,
consumers, businesses, and manufacturers prosper in this new economy
by accelerating the deployment of energy-efficient and low-emission
technologies, assisting industry to retool and workers to retrain,
mitigating costs to consumers and businesses, engaging natural
solutions from farms and forests, and preparing for the unavoidable
impacts of climate change. Therefore we pledge to work with Congress
and the Administration to develop a strong state-federal partnership to
create and preserve our jobs and industry, keep the United States
competitive abroad, and at the same time address climate change
threats.
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Sen, Boxer Questions

1.

Governor, has private industry responded to your policies to promote green jobs by
relocating to your state, increasing invesiments, or working with the government lo develop
green job opportunities?

Our state does not currently have systematic data that specifically ties business relocations to
specific policies, but there are clear examples that private industry is responding to our
initiatives to move toward a more sustainable and greener economy.

A single policy is unlikely to attract investment across the spectrum, so our approach has
been to develop a framework to help advance industry clusters from raw materials to
manufacturing, workforce development, utility demand, and incentives for utilities and
consumers. The solar industry offers a good illustration of this approach where we have the
following policies:

» Renewable Portfolio Standard - requires 15% of large utilities electricity to be
renewable by 2020,

* Production incentive for consumer renewables — the more you produce the more you
make.

¢ Incentives for solar hot water heating.

* Investment and operations tax incentives for manufacturing within Washington.

And from these policies flow the following results:

* Increase in residential system installations — increasing business for local installers
and manufacturers.

e REC Solar Grade Silicon invested in new silicon production capacity in Moses Lake,
Washington.

* Silicon Energy LLC has opened the first solar module plant in Arlington, Washington.

¢ Puget Sound Energy has integrated a one-half megawatt solar project with its Wild
Horse Wind Farm.

* Solar panels are on every school and on the Performing Arts Center in Wenatchee,
Washington.

¢ Ellensburg, Washington has built a community solar project allowing citizens to
invest in solar that serves the local community.

Governor, a July 2009 report by the President's Council of Economic Advisers states:
"[A]nalysis suggests that particular areas of 'green’ potential (e.g., wind and turbine
manufacturing, mass transii, or producing energy-efficient automobiles) pay more on
average than otherwise comparable jobs. They are also more likely 1o be held by primary



57

Washington State Governor Chris Gregoire
Follow-Up Questions from July 21, 2009 Senate EPW Hearing

earners in the household and to be unionized." Do green jobs represent a way fo increase job
opportunities in this country?

We believe green jobs do provide a way to increase employment opportunities for
Washington State citizens. Our 2008 green-jobs survey results showed that the types of
industries more likely to be green, on the whole, pay above average wages. For example,
transit, turbine manufacturing and automobile industries are all relatively good paying
industries with significant numbers of green jobs. However, because the North American
Industry Classification System (NAICS) does not draw a distinction between occupations
considered to be green and those that are not, it can be difficuit to measure the true
availability of green jobs. For example, NAICS does not distinguish between wind turbine (a
green job) and other types of turbine occupations.

3. Governor, an April 2009 National Governor’s Association document that discusses
governors’ priorities found that 91 % of governors said that spurring the economy —
including the green economy — is a priority, and 81 % said that increasing energy
development and conservation — primarily renewable — is a priority. In your opinion, how
can the federal government best build on this broad level of support 10 help states address
these Iypes of priorities?

Governors have an ever-constant eye toward the economy and are always looking for those
business opportunities in our respective states that will support job creation and growth. That
is why you see the tremendous support you do in the NGA survey information you cite; and
the majority of us see a green economy as not only providing those new opportunities that
will spur economic growth, but also a means to set our states and country on a path that
allows us meet our own energy demands without the need for foreign sources of oil, while
also making us stronger stewards of the environment for generations to come.

The American Recovery and Reinvestment Act (ARRA) provides critical investments in our
states’ and nation’s energy infrastructure, so the federal government is already being
supportive; but that said, competition is fierce around the globe and for the United States to
truly be the world leader in developing and implementing energy technologies, even more
substantial federal investments will need to be made with new policies, incentives, and

public-private partnerships.

Investments in cnergy efficiencies and technologies are one thing, but when it comes to
growing the economy, all of us ~ state governments and the federal government - need to
simultaneously invest in, and advance, policies in other areas, such as education and job
training, In a 10-year economic vision I laid out for Washington in 2007 titled The Next
Washington: Growing Jobs and Income in a Global Economy
(hitp://www.governor.wa.gov/priorities/economy/next_wa_final.pdf), we identify education
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as the single most important economic investment we can make and that is an area where
ongoing federal support is also imperative.

4. Governor Gregoire, the Western Governors Association passed a resolution that said:
"Appropriate actions are needed to reduce greenhouse gas emissions. Many of these actions
could create significant economic benefit for the West, as the United States moves toward
new energy sources ... [They urged the federal government] to act decisively to create a
national policy to reduce greenhouse gas emissions ... fand] to recognize and encourage
state action in any national market-based emission reduction policy.” How important are
these policies for promoting job growth in your opinion?

I think a national policy is imperative. While it is difficult to predict exactly how federal
policies regarding greenhouse gas emissions will impact job growth, Washington State’s
efforts to reduce greenhouse gas emissions is instructive in terms of showing how state
policies can produce positive outcomes on economic development and employment. By way
of example, and as indicated earlier, Washington State’s Renewable Portfolio Standards have
generated increased investments by energy providers in clean energy and energy efficiency.
ESD anticipates that these trends will continue, offering continued potential for the creation
of new jobs in Washington State that do not currently exist.
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Sen. Carper Questions

1.

Recently, I've heard some skepticism that "green jobs" are limited in munber, highly
specialized, and not available 10 most American workers. From your perspective as a slate
execulive, is there any merit 10 this concern?

In 2008, Washington State’s Employment Security Department (ESD) conducted a green
jobs survey of the private sector. This survey identified over 47,000, or 1.6 percent, of
private-sector jobs as green and we believe this is a very conservative estimate. However,
the 2008 survey did not measure green jobs in the public sector. ESD believes including the
public sector would add thousands of green jobs to the total estimate. We are including these
public-scetor green jobs in the 2009 green jobs survey cuirently being conducted, which 1
will be happy to share with you when it is completed. It may be fair to label the number of
green jobs as small, but the types of jobs represented span many sectors of our state’s
economy. ESD believes that this number is likely to grow and will represent an increasingly
larger proportion of employment in the future.

Regarding the assertion that green jobs are specialized and unavailable, the findings of the
ESD 2008 survey point in the opposite direction: Green jobs are found across the economy
and within a broad range of industry sectors and employers. Since somc employers do not
draw a distinction between occupations considered to be green from those that are not, it can
be difficult to measure the true availability of green jobs. The Employment Security
Department is now working to learn how the skills, education and job requircments of
employers who provide green products and services are changing so that Washington State’s
education and training system can provide the programs nceded to support the continued
“greening” Washington's economy.

Below is a table showing the breakdown of green jobs in Washington State based on
education and training levels needed for entry. It shows that Washington State’s green jobs
span many levels of cducation and training, with 80 percent requiring less than a four-year
degree.

Education /Training Level of Green Jobs in Washington State, 2008

Description of Education/Training | Number of green jobs | Percentage of total green jobs
BA or Higher 9,625 20%

Extensive on-the-job training or some

post-secondary 16,862 36%

Moderate on-the-job training (1-12

months) 10,056 21%
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Short-term on-the-job training (up to
one month) 10,651 23%

Total 47,194 100%

2. No one wants certain regions of the country or segments of the population to benefit
disproportionately from the green economy. Could you please provide examples of
opportunities for job creation and economic growth in rural communities? What other
benefits might accrue to these communities?

In ESD’s 2008 green jobs survey, ESD actually found that green jobs, as a percentage of the
labor force, were higher in rural areas than in urban areas. For example, in King County (the
Seattle area) only 1.4 percent of cmployment was considered green. Conversely, in the
agricultural regions of North Central Washington, green employment made up 4.4 percent of
the total. Specific examples of rural green jobs include organic farm workers, wind turbine
technicians and electricians. Continued growth in organic farming and renewable energy will
generate new economic growth and employment opportunities in rural communities.

3. You are showing good leadership with respect to expanding access to green jobs and
training opportunities in your state. What can the federal government do from here to
promote green jobs and facilitate a smooth transition to a clean energy economny?

As | mentioned in my response to Senator Boxer, the American Recovery and Reinvestment
Act (ARRA) provides critical investments in our states’ and nation’s energy infrastructure, so
the federal govemment is already being incredibly heipful in laying a foundation to promote
green jobs and facilitate a transition to a clean energy economy. However, as you know,
competition is fierce around the globe and for the United States to truly be the world leader
in developing and implementing energy technologies, even more substantial federal
investments will need to be made with new policies, incentives, and public-private
partnerships.

Investments in energy etficiencies and technologies are one thing, but when it comes to
growing an economy, all of us — state governments and the federal government ~ need to
simultaneously invest in, and advance, policics in other areas, such as cducation and job
training. In a 10-year economic vision I Jaid out for Washington in 2007 titled The Next
Washington: Growing Jobs and Income in a Global Economy
(hupy//www.governor.wa.gov/priorities/economy/next_wa_final.pdf), we identify education
as the single most important economic investment we can make and it is an area where the
federal government needs to continue investing in, as well.
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4. As you know, the American Recovery and Reinvestment Act provided $500 million for green
jobs training. This funding, combined with funding infusions for a number of other programs
- like Weatherization Assistance - is certainly helping to put people back to work. How can
we ensure the sustainability of these jobs over the long term, after Recovery Act funds are
expended?

American Recovery and Reinvesiment Act funds provide a great opportunity to jump-start
growth in Washington State’s — and the nation’s - green economy, and we expect to sustain
that growth over time. In the short term, we are investing a portion of the Recovery funding
as loans for energy efficiency projects that pay for themselves in reduced wtility bills. This
will extend the availability of those funds over time, for new projects and more jobs. In the
longer term, career pathways will help workers identify ways to leverage the skills they
develop through these important federal investments and pursue better jobs and higher wages
in many sectors of the economy. For example, as our economy rebounds, continued
investments in green construction projects that require the use of efficient building materials,
smart technologies and other building practices that meet efficiency standards such as LEED,
will stimulate new opportunities in many sectors of our state’s economy, from manufacturing
1o engineering companies and the service sector.

5. Could you elaborate on the roles of apprenticeship and vocational training in the clean
energy economy? Why are these pathways 1o employment so important?

As | mentioned in my written testimony, apprenticeship as a training model is uniquely
positioned to adapt quickly to the needs of the new clean energy economy. It can provide the
on-the-job training necessary to prepare workers in new technologies and new skills sets
associated with the green economy. Much of what will be done first in our transition to a
clean energy economy will happen through the construction of new buildings and the
retrofitting of older building as well as in the construction of new wind and solar facilities.
Registered Apprenticeships related to building and construction trade occupations comprise
over 80% of the registered apprenticeship activity in this state and many are already engaged
in educational efforts around green or sustainable practices. Here are some examples of what
is currently being done:

o Electrical: In 2009 — Southwest Washington Electrical JATC program added a full year
to its residential electrician training program in order to include training on Photovoltaic
Systems (solar panels). They also included training to teach apprentices Home
Technology Integration (Smart House) In addition, their apprentices learn to master
building automation systems (key for encrgy management) and distributive generation ~
which includes wind, fuel cells, small hydroelectric, etc. They also train apprentices on
power quality and lighting efficiency.

o Machinists: In Seattle, a local gear manufacturing and repair company called Gearworks
has nine apprentices being trained through the Seattle Machinists Apprenticeship
Program, sponsored jointly by employers and IAM District 160, who are working on
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building the gears for wind turbines. (Link to article: http://apolioalliance.org/mew-

apollo-program/seattle-machinists-apprenticeships-trains-next-generation-of-windmili-

workers/#more-976 )

o Pipe Trades: The Scattle Area Pipe Trades Apprenticeship bas a class for apprentices to
receive a "Green Awareness” certificate. The class covers a vast array of topics including
but not limited to high efficiency appliances/fixtures, water conservation, distribution
systems, irrigation/reuse systems, and system relevance to LEED.

o  Sheet metalHVAC: Western Washington Sheet Metal trains apprentices in heating,
cooling and indoor air quality advances in the Sheet Metal and HVAC programs train
apprentices on 1) variable speed drives in HVAC applicators 2) geothermal heat pumps
3) green refrigerators (R-410 water etc.) 4) hvac heat recovery 5) fresh air

¢ Operating Engincers: Operating Engineers Local 302 Apprenticeship teaches
apprentices about how to maintain water quality as they bulldoze and prepare sites, with
techniques for water runoff site containment. They also upgraded to new advanced
training simulators for apprentices to leam operating equipment ~ mastering machine
control and function before even firing up an engine and burning fuel.

o Their training agents are going green as well - Hos Brothers (employer
training agent) has an amazing filtration system to run clean runoff water to
near drinking water quality. Another employer training agent, SCI - has all
equipment that runs on biodiesel.

e Cement Masons: Western Washington Cement Masons, training apprentices in Seattle,
teaches apprentices how to construct polished concrete—which reduces fumination of
buildings due to reflective surfaces, and also reduces use of linoleum. They also teach
apprentices and employers about Pervious concrete — which allows our rain to soak into
the ground and reduces harmful run-off to Puget Sound.

Currently, over 6,200 employers provide paid on-the-job training to assure skill development
for apprentices in our state. Over the past 12 months, approximately 17,500 Washington
workers were actively engaged in registered apprenticeship education,

We are working hard in Washington to increase the number of apprentices in the pipeline by
strengthening our vocational education programs in the K-12 system. We have created a
program called “Running Start for the Trades™ that provides pre-apprenticeship training to
students in high school. In some instances, these programs also provide direct entry to
apprenticeship programs for successful graduates. These pathways to employment are
critical not only because they provide the highly skilled workforce we will need for the green
economy, but also because they will lead 10 good, family wage jobs with benefits.
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Sen. Vitter Questions

1

Governor, in 2006 you signed into law a requirement o use a blend of nos less than 2%
beginning June 1,2006 and reaching a 20 percent blend by June 1,2009. Can you elaborate as to
whether or not Washington State has reached those stated targets?

Though our state has not yet met those targets, we remain committed to meeting them, and we
are convinced they can reached sooner rather than later.

Initial technical problems with fuel quality have been resolved through clearer standards and
monitoring. Production capacity of state-grown biodiesel has been increased significantly,
spurred by state investments in oilseed growing, crushing and refining operations.

On September 2, 2009, the state will celebrate the start up of the Inland Empire Oilseeds
crusher in Odessa, Washington. The company is owned by agricultural cooperatives that
represent 1400 family farms in the state. This final piece of the operation will provide 8
million gallons of high-quality biodiesel, nearly twice the amount needed to meet the state’s
20% target.

We are now furning our attention to another significant challenge — the fuel distribution
system. We are meeting with the fuels industry in September to work out a plan, which we
expect will include retooling the state fuel purchasing contracts to encourage the
infrastructure needed to transport and deliver biodiesel from the producers to the consumers.

Governor. in the hearing there was some interruption by a number of individuals celebrating
Buzz Aldrin walking on the moon. Can you tell me what Buzz Aldrin’s position is on climate
change, "global warming" fears, and if he has made any statements in regards 1o climaie change
and man-made global warming?

The hearing took place the day aficr we marked the 40" anniversary of man walking on the
moon, so | believe what we heard was a celebration, yes, of our nation’s remarkable
achievement — as well as a renewed sense of optimism as to what seemingly impossible
challenges we can meet when we work together — not as Democrats, Republicans or
Independents, but as Americans.

In order to confront and meet our current energy challenges, we need to 1ap into the same
American ingenuity thal put Buzz Aldrin and Neil Armstrong on the moon, and as elected
officials, we need to demonstrate the same leadership showed by President Kennedy,
members of Congress, and the general public that made that walk on July 20, 1969 possible.

As to Mr. Aldrin’s position on climate change and global warming, I cannot tell you what it
is, but I would welcome an opportunity to speak with him about it.
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Sen. Crapo Questions

L.

In your testimony, you quote the President's Council of Economic Advisors’ report saying
that occupations in the energy and environment sector are expected to grow by 52% while
growth in all the other sectors is 14%. Do you know the types of jobs that make up this
statistic? Do you know if this is a net increase in jobs or just a transfer of jobs from one
occupation to another?

The President’s Council of Economic Advisors’ report projected a 52 percent growth for
2000-2016 in environmental occupations. Those occupations include environmental
engineering technicians, environmental engineers, environmental scientists and specialist
(including health), and environmental science and protection technicians (including health).
The 52 percent growth is the net increase in jobs over the 2000-2016 time periods.

While you have created 47,000 jobs, it is my understanding that during the same time,
unemployment nearly doubled from 4.8% 1o 9.2%. Could you speak 10 this?

From July to September 2008, the Washington State Employment Security Department
(ESD) conducted a green jobs survey which measured the existing number of green jobs in
the statewide labor force. It is also important to note that 2008 green jobs survey focused on
establishing a baseline for identifying current green jobs, not estimating job creation. The
2009 green jobs survey currently underway should give valuable insight about changes in the
number and type of green jobs in our economy and I am happy share that with you when it is
complete.

At the end of this survey in September 2008, the unemployment rate was 5.5 percent. Once
Washington State began feeling the effects of the recession in early 2009, the unemployment
rate began its sharp upward movement. Between March of 2008 and July of 2009, the
Washington State seasonally adjusted unemployment rate went from 4.8 percent to 9.3
percent.

Could you talk a little bit inore about the algae research being conducied by Blue Marble
Energy and Bionavitas?

I have asked for an overview of both from my state Department of Commerce. Please find
that information, attached.
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Overview of Blue Marble Energy and Bionavitas
Washington State Department of Commerce

Blue Marble Energy has been developing technologies to convert algae to biogas and
various biochemical coproducts for over two years. Their core fermentation process can also
handle cellulose, polysaccharides, and high protein content feedstocks.

While most algae technologies are focusing on lipid extraction from micro-algae for
biodiesel, Blue Marble Energy considers these approaches infeasible at present due to high
financial and energy costs. Anaerobic digestion of biomass to biogas (methane) for
transportation fuel and power production is a commercial reality.

Blue Marble is currently processing spent brewers grain, pulp waste from Kimberly Clark,
and macro-algae from Puget Sound. They believe the future of biorefining is based on
flexible feedstock inputs and diverse co-products across the value spectrum.

Bionavitas’ “light immersion technology” incorporates inexpensive, acrylic-like rods that
channel sunlight deep into algae propagation systems, allowing algae to grow efficiently in
one full meter of water depth. The result is a 10-to-12 fold boost in yields over standard
production techniques.

The company has turned its attention first to growing algae indoors for axtaxanthin - a
valuable antioxidant food additive. To improve energy efficiency, Bionavitas flashes only
those parts of the light spectrum needed for photosynthesis. They are currently raising funds
for a pilot-scale manufacturing facility.

The second potential application, bioremediation, is a market Bionavitas sees opening up if
carbon cap-and-trade legislation passes. Algae facilities set up near toxic runoffs from
mining companies, chemical companies, and major agribusinesses can mitigate selenium,
nitrogen and phosphorus and other waste discharges. In time, Bionavitas sees their
technology as a key 1o efficient and effective algae propagation for biofuels production.

Bionavitas has been working with the mining company Agrium to reduce the concentration
of selenium leaching from their mines into the local environment. Agrium, along with other
members of the Selenium Working Group (Monsanto, Simplot, etc.), have phosphate mines
in Southeast Idaho near Pocatello that produce potentially hazardous levels of selenium as a
result of mining operations. This leachate has resuited in some animal kills and levels of
selenium up 1o 300 times the amount set for safe human consumption. The waterways from
these mines lead directly to the Blackfoot reservoir. These companies have been pursuing a
solution for years with very little success,

Bionavitas, under contract with Agrium, has been working with algae species that take up
selenium at rates that can accommodate the flow rates from the mines. Even though alpine
Idaho is not the optimum location for algae farming, their technology can produce yields that
meet the remediation, energy and cost requirements of the project. Bionavitas has developed
a process called Transformational Remediation that utilizes the firm’s unique technology to



66

capture the target element (in this case selenium) within the algae biomass, then further
processes that biomass through Blue Marble Energy’s AGATE system into high-value
products. Bionavitas and Blue Marble Energy intend to form a joint venture to provide this
solution, which not only reduces environment impacts in a “‘green’ manner but also provides
tremendous quantities of biomass, resuiting in a revenue flow that can offset or eliminate the

cost of the remediation.

This same process can be used in coal mining operations (also selenium leachers), other
remediation projects, and wastewater treatment with certain types of algae targeting specific
elements including nickel, zinc, iron, cadmium, cyanide, arscnic, and even uranium.
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Senator SANDERS. Thank you, Governor.
Governor Hoeven.

STATEMENT OF HON. JOHN HOEVEN, GOVERNOR,
STATE OF NORTH DAKOTA

Mr. HOEVEN. Thank you, Madam Chairman, also Chairman
Sanders and Ranking Member Inhofe, for inviting me to be with
you today.

Our Nation is facing one of the worst economic downturns in dec-
ades. In North Dakota, we have a budget surplus, but we are not
immune from the national recession. Certainly our continued
health, as well as the Nation’s continued economic health for the
future, depends on the right kind of energy policy. The Waxman-
Markey legislation is not the right kind of energy policy.

As a Nation, we must continue to develop all our energy re-
sources, and we must do so with good environmental stewardship.
We can do that with a comprehensive energy plan that promotes
all of our energy resources.

There are a number of problems with Waxman-Markey. I am
going to enumerate some of them, although not all of them.

First, the technology to reduce emissions from coal plants is still
in the developmental stage. While there are projects underway to
capture carbon and store carbon, we are still in that development
process. Instead of penalizing companies, we need to foster the re-
search needed to find more efficient ways to create, transport and
store energy.

The reality is that this legislation does penalize, rather than re-
ward, the technological advances that are being made by companies
like Basin Electric Power Cooperative in North Dakota. These com-
panies and others have taken preemptive action to reduce their
emissions, but these efforts will not be considered in the allowance
allocations formula. This penalty also applies to other utility com-
panies in North Dakota and other places that have taken the ini-
tiatives to invest in renewable resources.

Also, this legislation will potentially increase greenhouse gases
when industries overseas increase production because companies
here cannot compete due to higher costs.

This bill will force companies that want to capture and sequester
CO; to pay twice—once when they pay the carbon tax and again
when they pay for the technology to capture and sequester CO..
And that, ultimately, means a tax on consumers at a time when
our economy is struggling.

Instead of Waxman-Markey or similar legislation, Congress
needs to implement a comprehensive energy policy that will
incentivize industry to develop all of our energy resources, both tra-
ditional and renewable energy resources.

The current uncertainty is freezing investment of new tech-
nologies on the sidelines—technologies that could help our country
produce more domestic energy in environmentally sound, cost-effec-
tive ways.

I would like to give you some examples from our State. We have
implemented an energy policy called Empower North Dakota to de-
velop all of our energy resources with new technologies, with syner-
gistic partnerships, and with sound environmental stewardship.
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Based on the time limit, I am going to submit my comments for the
record but just briefly identify three approaches that we are under-
taking.

One is in the area of oil production. North Dakota is now the
fifth largest oil producing State in the country. Senator, we just
passed up Oklahoma, which has historically been a large oil——

Senator INHOFE. [Talking off microphone.] We want it back.

[Laughter.]

Mr. HOEVEN. I understand. Virtually all our wells are direc-
tionally drilled. That means one vertical bore, and then we go a
mile underground in three different directions. We now produce as
much oil from one well as formerly it would have taken 10 or 12
wells to tap. More energy, smaller environmental footprint.

We also take coal, we convert it to synthetic natural gas, we cap-
ture the CO,, carbon dioxide, and we put it down a hole in the oil
fields to bring up more oil. Again, less carbon dioxide emissions,
more electricity, more oil.

The third example is the biofuels. We now have ethanol plants
that are run from the waste steam of power plants, and we are
using the gray water, the waste water, from some of our commu-
nities like Fargo, North Dakota.

These are just three examples. Understand that we are about
better environmental stewardship. But we have got to have a policy
that will incentivize the deployment of the technologies to do this.

That is the approach we need to take. That is the kind of energy
policy we need from the Federal Government in order to move for-
ward.

Thank you for the opportunity to be here. I appreciate it.

[The prepared statement of Mr. Hoeven follows:]



69

— State of ———

North Dakota

Office of the Governor

John Hoeven
Governor

Statement of Governor John Hoeven
State of North Dakota

Before the
Committee on Environment and Public Works
United States Senate
July 21, 2009

Chairman Boxer, Ranking Member Sen. Inhofe and Committee Members: Thank you
for the opportunity today to testify before you on the critical issue of energy policy and its
effect on North Dakota’s economy.

Our nation is facing the worst economic downturn in decades, and while North Dakota
retains a budget surplus, we are not immune to its effects. North Dakota’s continued economic
health and the recovery of the nation’s economy depends on a strong, balanced, and
comprehensive energy policy, because energy not only drives North Dakota’s economy, it
dtives our national economy. For that reason, it is extremely impotrtant we seriously consider
the effects that the Waxman-Markey legislation would have on our nation, in a global,
competitive economy.

As a nation, we must continue to develop all of our energy resources, and we must also
do so with good environmental stewardship, but the Waxman-Markey legislation is not the way
to do it:

¢ The technology to reduce emissions from coal plants is still in the developmental stage.
While there are projects underway to capture carbon, commercially deployable
technology on a nation-wide scale is still years away. Instead of penalizing companies,
we need to foster the research needed to find more efficient ways to create, transport
and store energy.

*  The reality is, this legislation actually penalizes, rather than rewards, the technological
advances that are being made by companies like Basin Electric Power Cooperative and
Dakota Gasification Company in North Dakota. These companies have taken
preemptive action to reduce their emissions, but these efforts will not be considered in
the allowance allocation formula. This penalty also applies to other utility companies in
North Dakota that have taken the initiative fo invest in renewable resources.
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®  The legislation will potentially increase greenhouse gases when industties overseas
increase production because companies here cannot compete due to the increased costs.

»  This bill will force companies that want to capture and sequester CO2 to “pay twice
once, when they pay the carbon tax, and then again, when they pay for the technology
to capture and sequester the CO2.

Instead of Waxman-Markey, or similar legislation, Congress needs to implement a
comprehensive energy policy that will incentivize industry to develop all of our energy
resources—both traditional sources and renewable sources—in an environmentally sound
manner, The current uncertainty from Congtess’s failure to do so 1s freezing investment of new
technologies on the sidelines ~ technologies that will help our country produce more domestic
energy in environmentally sound, cost-effective ways.

Let me give you some examples from our experience in North Dakota. We've
implemented EmpowerND, a comprehensive energy policy designed to spur development of all
our energy resources with new technologies, synergistic partnerships, and sound environmental
stewardship. This is transforming how energy is developed throughout North Dakota.

Efficiency and innovation play a large role in our energy development efforts. For
example, at the Blue Flint Ethanol facility in western North Dakota, waste heat from an
adjacent coal plant is recycled to produce 50 million gallons of ethanol per year, resulting in one
of the most energy efficient, environmentally friendly facilities in the industry. Another
example, Tharaldson Ethanol in Casselton located in eastern North Dakota is recycling waste
water from the City of Fargo to produce 120 million gallons of ethanol per year.

Also, new technological advances have changed the way oil 1s drilled in North Dakota.
Recently, North Dakota passed the state of Oklahoma in oil production, and we are now the
fifth largest oil producing state in the nation. With horizontal drilling techniques, we can now
tap as much oil with one well as traditional drilling techniques produced with ten. We're also
implementing tertiary recovery using advances in carbon capture and sequestration. Both
methods in oil recovery allow us to access new formations and produce more oil while leaving a
smaller environmental footprint.

We’te also making tremendous progress in the implementation of clean-coal
technologies. In fact, North Dakota is home to the largest carbon sequestration project in the
world. This project, operated by Dakota Gasification Company (DGCO), converts lignite coal
into synthetic natural gas and delivers that natural gas to market via pipeline. In the process, the
plant also captures and sequesters about 3 million tons of CO2 per year. As of Dec. 31, 2008,
DGC has captured more than 16 million tons of CO2, and that CO2 is piped to the oilfields
where it 1s used for tertiary oil recovery.

1n addition, Basin Electric Power Cooperative’s Antelope Valley Station, a coal-based
power plant, is participating in another large-scale CO2 capture and sequestration
demonstration project in cooperation with the state of North Dakota and the Department of
Energy (DOE). This project was recently approved for $100 million from the DOE, and is part
of PCOR (the Plains CO2 Reduction Partnership). Antelope Valley Power Station will be the
first commercial-scale coal-fired electric plant in the nation to capture and sequester CO2ona
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post-combustion basis. This means more energy from coal-fired production, a reduction in
CO2 emissions, and more oil produced through tertiary recovery,

In our last legislative session, North Dakota passed comptehensive legislation making it
the first state in the nation to create a legal and regulatory framework for carbon capture and
sequestration. This legislation established a permitting process and the environmental
requirements for geological storage of CO2. We also passed legislation that provides a partial
exemption from the coal conversion tax for energy conversion facilities that capture and store
CO2. This legal and regulatory framework provides predictability and incentives to companies
looking to start or expand catbon capture and sequestration operations in the state. We need
this same legal and regulatory certainty at the federal level to encourage the use of carbon
capture and sequestration to reduce carbon emissions throughout the nation.

These and other cases show there is a better alternative than Waxman-Markey. The
right approach is creating a comprehensive energy policy to empower energy development
without taxing consumers. Through a comprehensive energy plan, our country can spur
development of all of our energy resources with good stewardship while still promoting energy
efficiency and conservation. The result will be more jobs, a stronger, more vibrant economy,
good environmental stewardship, and greater energy independence and security for our nation.
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Environment and Public Works Committee Hearing
July 21, 2009
Follow-Up Questions for Written Submission

Questions for Hoeven

Questions from:

Senator Thomas R. Carper

1.

Recently, P've heard some skepticism that “green jobs” are limited in number,
highly specialized, and not available to most American workers. From your
perspective as a state executive, is there any merit to this concern?

North Dakota does not have any specific statistics on the number of green jobs;
however, according to a study by Pew Chatitable Trusts, jobs resulting from the
development of renewable sources of energy and encrgy efficiency in North Dakota
grew by an average of 3.2 percent annually over the past 10 years. However, we are
also growing in traditional energy jobs. It is important to note that we need them
both, and we need them working together.

For example, in my testimony, I explained how Blue Flint Ethanol is using waste heat
from an adjacent coal plant to produce 50 million gallons of ethanol per year,
resulting in one of the most energy cfficient, environmentally friendly facilitics in the
industry. Tharaldson Ethanol is recycling waste water from the City of Fargo to
produce 120 million gallons of ethanol per year. We have wind producers working
side by side with lignite coal utilities to advance transmission lines and meet
environmental standards that benefit all of us. Through these and many other
partnerships, we are making traditional energy cleaner.

In addition, we can also make these traditional enetgy jobs “green jobs” by investing
in the research and technology that will allow us to recover and use that energy in a
cleancr, more efficient and environmentally sound manner as we have done with
horizontal drilling and carbon capture and sequestration here in North Dakota.

Again, it is important to develop our entire energy sector to promote growth in both
our economy and of jobs, and it is important we provide the incentives to do so as
we have done in North Dakota.

No one wants certain regions of the country or segments of the population to
benefit disproportionately from the green economy. Could you please provide
examples of opportunities for job creation and economic growth in rural
communities? What other benefits might accrue to these communities?
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Aggressive cconomic development has been at the center of our strategy to grow our
cconomy in North Dakora, and we’ve seen positive results, not only in our larger
citics, but in our rural communites as well. Rural communities have benefited from
the development of wind farms and biofuels plants across the state. In addition, our
farmers are benefiting from new value-added agricuiture opportunitics resulting from
the growth in ethanol and biodiesel production capacity.

Similarly, small communities throughout Western North Dakota are secing growth
from the development of the Bakken Formation, and we intend to sce that growth
continuc as companics tap into the Three Forks Formation that lics below the
Bakken Shale. It’s important to note that this is being done with state-of-the-art
technologies like horizontal drilling and carbon sequestration, With horizontal drilling
techniques, we can now tap as much oil with one well as traditional drilling
techniques produced with ten. We’re also implementing tertiaty recovery using
advances in carbon capture and sequestration. Both methods in oil recovery allow us
to access new formatons and produce more oil while leaving a smaller environmental
footprint.

You are showing good leadership with respect to expanding access to green
jobs and training opportunities in your state. What can the federal
government do from here to promote green jobs and facilitate a smooth
transition to a clean energy economy?

The first thing the federal government can do — and could do faitly quickly ~ is
implement an E-15 fucl standard. Second, as I pointed out in my tesimony, North
Dakota’s growth in encrgy of both rencwable and traditional resources is largely the
result of a strategic, comprehensive energy plan, EmpowerND, that we created in
2002. A national plan like EmpowerND would provide the production, marketing,
finance, and tax incentives that would best develop all our energy resources. But
again, we need to develop all our resources — traditional and renewable — to lead our
country toward energy independence and economic recovery.

As you know, the American Recovery and Reinvestment Act provided $500
million for green jobs training. This funding, combined with funding
infusions for a number of other program ~ like Weatherization Assistance ~ is
certainly helping to put people back to work. How can we ensure the
sustainability of these jobs over the long term, after Recovery Act funds are
expended?

Creating a comptchensive encrgy plan on the federal level is crucial to ensuring long-
term growth and job creation. In addition, rather than taxing encrgy companics, we
need to provide the incentves for them to invest in research and technologies that
will result in new ways to utilize all our energy resources with good cnvironmental
stewardship, and this ultimately means more jobs and a stronger cconomy. In other



74

words, we need 10 have a tax, regulatory and legal framework nationally that ensures
our industrics remain competdve.

Could you elaborate on the roles of apprenticeship and vocational training in
the clean energy economy? Why are these pathways to employment so
important?

According to the U.S. Department of Labor, up to half of the encrgy industry’s
workforce ~ or more than 500,000 workers — will retire within the next five to ten
years, In North Dakora, we are already seeing a labor shortage in these areas, and
we've worked to help train and educate our workers to help fill some of these
positions, many of which are highly specialized. This includes training and education
available through the National Energy Center of Excellence in Bismarck, the
Petroleum Safety and Training Center in Williston and the wind energy technician
classes available through the Lake Region State College in Devils Lake. We have also
provided incentives for companies through our Operation Intern program to provide
internships and apprenticeships so our young people can gain the experience and on-
the-job training they need.
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Environment and Public Wotks Committee Hearing
July 21, 2009
Follow-Up Questions for Written Submission

Questions for Hoeven

Questions from;

Senator James M. Inhofe

1

Being a state that is heavily reliant on the energy and agricultural industries,
what have you been hearing from your constituents regarding cap and trade or
Waxman Markey?

North Dakota is a very enctgy-intensive state, and constituents know that they will
sec a dramatic increase in their energy prices. A recent study by the National
Association of Manufacturers INAM) and the American Council for Capital
Formation (ACCF) shows that North Dakota will experience a decrease in jobs, gross
domestc product, and disposable income while sceing a steep rise in clectricity and
gas prices.

Since your state ranks 4t on a per capita energy basis according to EIA,
Waxman Markey has the potential to impact your state and its rate paying
constituents in a much more disproportionate manner than a state with a more
temperate climate. Do you believe this is a fair and equitable manner to
reduce emissions?

As 1 pointed out, North Dakota is an energy-intensive state, not only because many
of our industries — agriculture, manufacturing and encrgy — require large quantitics of
energy, but also because of our climate. Studies have shown that North Dakota will
sce a disproportionate increase in its energy prices compared to other parts of the
nation, and the North Dakota Public Service Commission cstimates this will cost
North Dakotans $400 mote per year on average. This will hit lower earners or those
on fixed income the most. The best way to reduce cmissions is to invoke certainty in
the market throvgh the implementation of a comprchensive energy plan like
EmpowerND that encourages the development of all our energy resources and
incentivizes the research and technology to use our traditional sources like oil and
coal efficiently and with good environmental stewardship.



76

Environment and Public Works Committee Hearing
July 21, 2009
Follow-Up Questions for Written Submission

Questions for Hoeven

Questions from:

Senator David Vitter

1

Governor, can you discuss briefly the Bakken Shale in terms of its history and
resource potential, as well as the quality and pay of jobs in North Dakota’s
burgeoning oil industry?

In 2006, the North Dakota Geologic Survey conducted a study that showed more
than half a billion barrels in reserve in the Bakken Formation. This was confirmed
two vears later when the U.S. Geological Service completed a study showing reserves
of up to 4.3 million barrels of recoverable oil in the Bakken Formation. Oil
development has helped spur growth in our rural communities and has helped
increase wages and income across the state. For example, Slope County, which is the
smallest county in North Dakota, has the highest annual average wages in the state.
Slope County is followed by Oliver County with the second highest wages. Oliver
County is situated in an arca abundant with coal. North Dakota’s oilficlds and
coalmines are significant sources of jobs that not only pay well, but boost wages at
other jobs because they help cteate competition for employees.

Can you provide any examples of “green jobs” in North Dakota that are
providing similar salaries and benefits as the oil industry in North Dakota?

We arc creating green jobs with the development of wind farms and biofucls facilities
that provide good wages just like the good jobs we have in traditional energy. Itis
important to note, however, that we are also growing in traditional cnergy jobs. We
need the development of both renewable encrgy and tradition energy to create good
jobs, and we need them working rogether.

Governor, both India and China have made pretty clear that they have no
intention of joining the U.S. with mandatory caps on carbon emissions. Can
you share your thoughts on how this would affect U.S. competitiveness in a
global economy?

1€ we continually constrain our industrics without similar regulation in foreign
countrics, we arc tying the hands of U.S. industry, encouraging further investment
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overseas, and promoting greater dependence on foreign sources of energy. That is
both an economic and security sk for our country.
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Envitonment and Public Wotks Committee Hearing
July 21, 2009
Follow-Up Questions for Written Submission

Questions for Hoeven

Questions from:

Senator Mike Crapo

1. Senator Dorgan recently penned an op-ed in favor of a cap and dividend
approach where the government would use the majority of revenue from a
plan that caps CO2 10 provide refund payments to citizens who would
experience increased energy costs. Do you support this approach for North
Dakota?

1 don’t have enough information about his cap and dividend approach to answer your
question, but I favor the approach outlined in my testimony.

2. Do you believe a cap-and-dividend approach will create barriers to production
of the Bakken field and jobs for North Dakotans?

Again, I don’t have enough information about this approach, but I favor a
comprehensive energy policy on a federal level like I outlined in my testumony.



79

Senator SANDERS. Thank you, Governor.
Governor Corzine.

STATEMENT OF HON. JON S. CORZINE, GOVERNOR,
STATE OF NEW JERSEY

Mr. CoRrRzINE. Thank you, Mr. Chairman and Madam Chair-
woman. It is great to be back with all of you, the Ranking Member
and others.

This whole topic of climate change, energy and green jobs is at
the heart of economic policy of many of the States, and certainly
in the State of New Jersey.

In partnership with President Obama and the leadership of this
committee and others in Congress, and through the efforts of State
and local governments across the country, we are in the midst of
a real revolution right in front of our very eyes. It is happening.
It is positive. It is creating jobs. It is addressing many of our chal-
lenges. We want to make it better, and I think that is what this
debate is about.

It is a revolution that addresses the clear and present challenges
of climate change and its impact on our stability in a lot of dif-
ferent areas, national security, economic security and, obviously,
environment. This revolution requires, in my view, trans-
formational actions. I think you are hearing some of those kinds of
things from my other colleagues, when we think about both produc-
tion and consumption and certainly about transmission as well.

Transformation is and will produce tens of thousands of jobs. It
already has in New Jersey. You heard Senator Lautenberg talk
about the 25,000 jobs and 2,000 companies that have been framed
up in this decade in New Jersey. I actually think we have larger
numbers than that in our calculations. But there is a substantial
amount taking place. New skills are being established every day,
training programs in our community colleges, as we have heard
from others. There is a lot going on, and it is important at this
time of recession.

Rising energy demand, peak level peak loads, price volatility, ris-
ing prices, greenhouse gas emissions, all require a comprehensive
approach. That is what we are doing in New Jersey, and I am
proud of our efforts there. Let me outline, briefly, some of our ap-
proaches. Again, there is more complete information on those ap-
proaches included in the record.

First, I think the fundamental necessity which is part of this
whole discussion is that you need mandated, measurable and
achievable objectives for change. Many of us talked about the set-
ting of these objectives: 20 percent reductions in greenhouse gases
by 2020 and 80 percent by 2050. We have set those in stone, as
have many other places, reduction of energy consumption by 20
percent for the State of New Jersey by 2020. We have set that as
a mandated requirement, reducing peak demand by 20 percent by
2020. Playing off of some of the things that I heard the Senator
from Tennessee talk about, that 30 percent renewable portfolio
standard, you have to have measurable, mandated objectives.

We have taken aggressive steps to meet those. We are part of the
10 States that have implemented a cap-and-trade program that has
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effectively been implemented over the last year. It will continue to
put pressure to reduce carbons.

We have laid out a comprehensive energy master plan that is
really complete in both conservation efficiency and making sure
that our renewable standards are in place. And it is pushing for-
ward with mandated efforts to get these things done.

We have established a clean energy program which uses market-
based techniques to establish support and grant making the possi-
bilities, both for consumers and business, and making sure that we
are implementing efficiency standards. We are seeing the product
of that. A lot of those 2,000 companies that I mentioned are getting
support in establishing their business plans and moving forward.

And I would say in a fourth area, we are making substantial in-
vestments in mass transit and lowering our carbon standards by
joining with California to make sure that we are not putting more
carbon into the air through the use of cars, particularly in the most
densely populated States in the Nation.

So, we have substantial results in New Jersey. We have the most
solar panels installed in the country other than in the State of
California. We have had a 100 percent increase in the last 3 years
in that. We have added energy efficiencies, and we are moving in
all areas of weatherization, solar installation, cogeneration, smart
grid. All of these areas come together with those other policies.

I congratulate Congress on taking action to move this forward in
a national format as opposed to regional formats. So, I hope you
will move forward and the Governors have a lot to add.

Thank you.

[The prepared statement of Mr. Corzine follows:]
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Governor Jon S. Corzine,

State of New Jersey

Testimony to the Senate Committee on Environment and Public Works
Committee

Chair, Senator Barbara Boxer

Ranking Member, Senator James M. Inhofe

Tuesday, July 21, 2009

Thank you to the Chair and the members of the committee for the invitation to

speak to you today.

Under the leadership of President Obama, this body, your colleagues in the
House, and states across this country, we are on the verge of a green revolution.
This revolution will require a new way of thinking about our energy supply,

energy demand and our impacts on the global environment.

It will require the creation of new jobs across virtually every sector of our
economy. From financial institutions that are investing in the next innovation in
solar energy technology, to the construction firms that will be modemizing our
aging energy infrastructure, to the scientists at Rutgers University who are
developing ways to convert algae into a renewable energy fuel - skill and
ingenuity of many kinds will be needed.

We face serious challenges that need to be met with serious solutions. Some of
the challenges include:

rising energy demands

Y v

rising peak demands for electricity

v

rising and volatile energy prices

v

and the rising amount of greenhouse gas emissions attributed to our

current energy practices
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These challenges if not met will compromise the reliability of our energy supply,
burden our homes and businesses with spiraling energy prices and threaten our

global environment.

Today, | am proud to say that New Jersey is at the forefront of ieading this green
revolution, and meeting the challenges that threaten our economic and

environmental security.

Through efforts such as our Energy Master Plan, the Regional Greenhouse Gas
Initiative, and our efforts under our Global Warming Response Act, we have
fashioned responsible, comprehensive and aggressive strategies necessary to

meet these challenges.

To address the energy challenges facings us, we have set aggressive targets for
New Jersey.. These include:
» Reducing greenhouse gas emissions to 1990 levels by 2020 and 80%
below 2006 levels by 2050.
» Reducing energy consumption 20% by 2020.
» Reducing peak demand for electricity by 5,700 megawatts by 2020.
Having 30% of our electricity supply come from renewable energy by
2020, this includes:
o 3,000 megawatts from offshore wind, and

o 2,000 megawatts from solar energy

We have prioritized several programs that will realize these goals at the lowest
cost to the consumers.
» New Jersey has one of the most aggressive Renewable Portfolio
Standards in the country. We currently require our electricity suppliers to
purchase a specified percentage of their electricity from renewable energy

each year. Currently, they are required to have 22.5% of their electricity
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come from renewable energy by 2020, but we are in the process of

modifying this amount to 30% by 2020.

> New Jersey participates in the Regional Greenhouse Gas Initiative, which
is the first mandatory carbon cap and trade program in the country. Here
we cap carbon dioxide emissions at current levels through 2014 and then
reduce emissions 10 percent by 2018. The electricity generators are

required to purchase these allowances through an open auction design.

We reinvest the revenue from the auction into renewable energy, energy

efficiency, and other efforts that reduce greenhouse gas emissions.

New Jersey’s Energy Master Plan is our road map to meeting our State energy
challenges. This includes aggressive goals in both energy efficiency and

renewable energy, often grouped together under the titie of “Clean Energy”.

Specifically, we have set aggressive targets for both solar energy and offshore

wind developments that are some of the most aggressive in the country.

New Jersey’s policies, market-based Solar Renewable Certificates, and solar
Renewable Portfolio Standard all help assure the solar industry that it will always
be welcome in this state. This is market based solution that has helped to make
New Jersey the home to more solar energy installations than every other state in
the country, except California. We currently have 4,000 instaliations totating
more than 90 MW.

New Jersey is also on its way to citing the first offshore windmills off of the
Atlantic Coast. We are not working to host one offshore wind project, but three
totaling more than 1,000 megawatts by 2013. We are developing programs

similar to our successful solar programs, to ensure these projects become
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realities. These projects will require workers from electrical engineers to steel

workers and long-shoremen.

Clean energy resources represent new industries and new jobs for New Jersey.
Over the next 11 years we will:
» Create a 21% century energy infrastructure for NJ, through projects such

as smart grid modernizations to our energy infrastructure.

A4

Achieve estimated $30 billion in total energy savings for consumers
between 2010 and 2020

» Stimulate $33 billion worth of investment in the State energy infrastructure
> Enhance the reliability of the system by reducing overall demand and the

peak demand for electricity.

In order to implement these goals we estimate that approximately 20,000 direct
jobs will be created between now and 2020. These jobs will include:
Energy Efficiency — weatherization and retrofits

Solar Energy — solar installations with renewed focus on manufacturing

v VvV Vv

Wind Energy — installation, assembly and hopefully manufacturing of the
wind turbines that will be located off of our shore

» Cogeneration ~ construction and plant management jobs

» Smart grid — construction and possible IT jobs
New Jersey's energy and clean energy policies set for the next two decades will
continue to drive demand for a diverse range of temporary jobs to high-tech

careers.

Other policies that provide incentives related to zero-waste, water conservation,
open space, will also resutt in significant expansion of “green” employment in

New Jersey.

In October 2008, my administration embarked on its own stimulus plan aimed at

helping us to rebuild our traditional energy infrastructure, and through a
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partnership with our public utilities to provide an energy efficiency program to
New Jersey home and business owners. Collectively, these efforts will include
over $1.2 billion in investment and have the potential of creating over 2,000 jobs

from entry-level energy auditors to traditional construction trades.

To prepare New Jersey's workforce to meet the demands for workers in the
“green” economy, our Department of Labor and Workforce Development is
leading the way to identify these emerging job opportunities and address the

existing skill gaps in the workforce.

We intend to meet the near-term green industry workforce needs — identifying
essential education, training and worker development programs that are not yet
in place and creating them — and to focus our efforts on meeting the longer-term

needs of key, clean-energy and clean-technology businesses.

Therefore, our Department of Labor and Workforce Development has created
programs such as our Green Jobs Partnership Training Program that is teaching
entry-level workers the energy efficiency skills necessary to meet our short-term
energy efficiency needs. This program will graduate 300 qualified workers over
the next year, and the State’s largest utility company has already committed to
hire 100 program graduates.

After the training, the participants will be placed in jobs with industry partners.
We will then reimburse the employers for up to 50% of the minimum $15 hourly
wage paid during these three to six month internships.

We aiso provide customized training for incumbent workers at energy-related
employers. Over the past three years, these training programs have provided
matching grants to 12 employers to provide job training to their existing workforce
in energy-related occupations.
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Through our public policy that solidly cultivates the clean energy industry,
partnerships are being built among state agencies, employers, labor unions,
educational institutions, community-based organizations, and other stakeholders
to ensure that New Jersey is able to respond effectively to the evolving workforce

needs of the energy industry.

Whether it is training at risk-youth to become skilled in energy efficiency
measures or supporting clean energy incubators at our universities - New

Jersey's workforce is set to respond.

In New Jersey we are also deeply invested in cultivating the clean energy supply
chain so that we're not only leading in solar installations and energy efficiency
but stimulating economic development by having the parts built in New Jersey.
New Jersey’s Edison Innovation Clean Energy Manufacturing Fund offers
financial assistance in the form of zero interest loans and grants to support Class
| renewable energy or energy efficiency companies entering or expanding their

manufacturing operations in New Jersey.

We recently made the first award of this incentive to a company which
manufactures solar panel smart grid technology on utility poles, the kind of
innovation that begins to create a niche market in New Jersey and will lead to an

additional 150 new jobs in that one company alone.

These are all excellent policies and promising developments. However, | must
emphasize that the aggressive actions that states like New Jersey is only the
beginning. if we do not have technology innovation, we will not be able to meet
the challenges we face. Current technologies do not provide us with the
affordable, reliable, and environmentally neutral technologies that our economy

and environment needs.
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In New Jersey we are doing our part, working aggressively with our universities
and the private sector to support research and development in the fields of clean
energy. However, the efforts of New Jersey are a mere drop in the bucket when
compared to the amount of research that needs to take place to provide us with

the energy future we need.

Solar and wind are great technologies, but we must find ways to build it cheaper,
and make the electricity these technologies supply less intermittent. Plug-in
hybrids are promising, but we must perfect the battery and charging
technologies. Biofuels such as cellulosic ethanol and algae offer great promise,

but we must perfect these technologies and enable them to be commercialized.

There’s great potential here. But to realize all of this potential, we need national
leadership to dedicate the resources necessary to provide the United States and
the world with the siiver bullets necessary to fully meet the challenges we
presently face.

In closing, | would like to emphasizet the importance of a national approach to

enable the financing of clean energy technologies.

One such mechanism could be a Green Bank. It would operate as a federally-
owned, independent corporation providing low-cost financial support to private
clean energy projects. It is my opinion that this concept can be part of a solution
that wiil;

1. Spark deployment of clean energy and energy efficiency projects
and shrink greenhouse gas emissions while spurring jobs and
lending;

2. Drive down the costs of — and broaden support for - addressing

climate change; and
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3. Help us to compete with Europe and Asia which continue to
increase their investments in clean energy, even during this global

recession.

With the flexibility to work with the full range of private sector financing tools, and
at the proper scale, with a minimum funding level of $10 billion, and ideally $50
billion, the Green Bank wouid serve as the Marshall Plan for an emerging, low-

cost, low-carbon energy economy.

This needs to be part of a larger national strategy to support technology research
and development, innovation, and the deployment of renewable energy

resources that will provide us with solutions to our energy challenges.

I endorse concepts such as the Green Bank, also known as the Clean Energy
Deployment Administration in the Waxman-Markey bill. | respectfully urge that
Congress create the necessary financial mechanisms that provide the
independence, flexibility, and funding necessary to support the development of
clean energy, stimulate job growth, shrink harmful emissions, and spark our

global competitiveness.

In 1879 New Jersey was home to Thomas Edison’s discovery of the
incandescent light bulb. {n 1883, Roselle, New Jersey was the first village in the
world to be lighted by Thomas Edison’s incandescent light bulb. It was an
experiment to prove that a town could be lighted by electricity from a single

generating station.

Therefore, it is fitting that more than 120 years later, New Jersey is leading the
way in practices and technology developments that provide our State and this
nation with the revolutionary energy solutions that we so desperately need during

this time.
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The efforts of my administration will not wane until we can proudly say, “We
make jt, We fix it, We install it, We support it, We teach it and We live green in
New Jersey.”

Thank you again for the invitation and attention to this key economic

development and environmentally responsible issue.
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Response to Senate EPW from Govemor Jon S. Corzine, New Jersey

Questions from Senator Barbara Boxer:

1. Governor, has private industry responded to your policies to promote green jobs by
relocating to your state, increasing investments, or working with the government to
develop green job opportunities?

Proposed Response
New Jersey's strategic advantages and long history of supporting innovation have helped make

the state a destination for businesses of all industry sectors. To further strengthen our position as
a leader in the clean energy sector, New Jersey has recently enacted various measures that are
improving the energy environment in our state and creating green jobs.

The anticipated State investment in New Jersey energy infrastructure as a result of the Energy
Master Plan is estimated to resuit in the creation of 20,000 jobs between now and 2020. These
jobs will consist of operations and maintenance jobs, and construction jobs directly related to the
State's energy infrastructure.

As these efforts get underway, the State, through the Department of Labor and Workforce
Deveiopment (LWD), has developed industry recognized green job training programs that will
provide training to underserved urban residents and also include the retraining of existing worker:
to upgrade their skills. This program will graduate 300 qualified workers over the next year. After
their training, the participants will be placed in jobs with industry partners. We are pleased that
over the past three years, 1,953 New Jersey workers have been trained in the emerging green
energy sector through more than $1 million in Customized Training Grants provided by LWD and
matched by funds from their employers.

Additionally, as part of New Jersey’s economic stimulus plans, the state Board of Public Utilities
(BPU) approved infrastructure spending proposals in Aprii for five of New Jersey's major utilities.
The approved plans will not only expedite spending on infrastructure projects to ensure the
state’s energy security, safety, and reliability, but they atso will result in approximately 1,300 new
hires and an estimated 14,000 new, indirect jobs.

The New Jersey Economic Development Authority (EDA), in partnership with the BPU and the
Department of Environmental Protection (DEP), has also introduced a suite of products that
supports the state’s Energy Master Plan. These new green programs have enhanced the state’s
capacity to provide funds to encourage the creation of green collar jobs in New Jersey.

The Clean Energy Manufacturing Fund (CEMF) was designed to support companies looking to
site a Class | renewable energy or energy efficiency product manufacturing facifity in New Jersey.
Petra Solar, Inc. became the first business to be awarded funding under CEMF in July as part of
the Fund's first solicitation. Petra Solar received a total of $3.3 million to support the purchase of
equipment and machinery and the planning/design process. This project will result in a total
public/private investment of more than $7.6 million and the company expects to create 164 new
jobs. We are encouraged that the second CEMF solicitation, which ended July 15, drew 31
applications, which is twice the demand of the first solicitation.

in July, PSE&G received approval from the BPU to invest $515 million in 80 megawatts of solar
projects, doubling the state’s solar capacity and creating green jobs. Under an agreement
reached in its Solar 4 All filing, the utility expects to complete the installations by the end of
2013. PSE&G awarded the contract for the supply of the 200,000 pale-attached units to New
Petra Solar. As a result, Petra Sofar has committed to make the solar units in New Jersey and
expects to hire more than 100 employees to meet the needs of the contract, The Solar 4 Ali
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program is one of several PSE&G initiatives that are helping to reduce carbon emissions that
contribute to climate change while creating new jobs. in August, New Jersey became second in
the nation for solar and renewable advancement with the number of solar installations totaling
over 4,000 with more than 90 MW state-wide. Seven years ago, the state had only six solar
installations.

Another new program that has excited private industry is the Clean Energy Solutions Capital
investment {CESCI) Loan/Grant Program, which supports commercial, institutional or industrial
entities advancing energy-efficient end-use projects, combined heat and power (CHP or
cogeneration) production facilities, or construction of state-of-the-art, efficient electric generation
facilities. We have seen an overwhelming demand for this program, which is capitalized through
the Regional Greenhouse Gas Initiative (RGGI). To date, the EDA has received 36 intake forms
from companies seeking to benefit under CESCI, including 23 related to solar, 10 related to CHP,
two related to biomass and one related to wind. These applicants are seeking a total of $123.1
million in assistance, which is expected to leverage over $650 million in total public/private
investment. We hope to announce the award of the first recipient in the next two months.

While it is difficult to quantify the impact of these newer programs, the State has found enormous
success in attracting and supporting the green economy over the past few years. Caristadt-
based Hycrete, Inc. is a company that develops water based admixture that acts as waterproofing
and corrosion protection when added to regular concrete. This company is part of the growing
green building materials market, which NextGen Research estimates will grow about 5-percent
per year giobally to reach $571 billion by 2013. Hycrete received a grant from the EDA and has
grown from a staff of 25 to 40 over the last year. Pennington-based Ocean Power Technologies is
a pioneer and a world leader in wave-energy technology that harnesses ocean wave resources to
generate reliable, clean and environmentally-beneficial electricity. This company received a total
of $1.25 million from the EDA, the BPU and the New Jersey Commission on Science and
Technology (CST) and expects to expand its staff of 42 in the near future. TerraCycle, a Trenton-
based company that makes affordable, eco-friendly products from a wide range of different non-
recyclable waste material, has recently grown from a staff of two to 55 and was supported by the
State of New Jersey through the innovative Technology Business Tax Certificate Transfer
Program. The company expects to double its current workforce within the next two to three years.
Finally, Princeton Power Systems, which was formed in a Princeton University dormitory room in
2001, developed a grid-tied inverter that aliows raw electricity produced by a group of solar
panels to flow easily into the main power grid, leading to higher leveis of efficiency. The company
has received nearly $2 million in support since 2006 from the EDA, the BPU and the CST.

New Jersey’s commitment to investing in clean energy has ensured our state is able to attract
and develop companies like Petra Solar, Hycrete, Inc., Ocean Power Technologies, TerraCycle
and Princeton Power Systems. We are confident that the new programs unveiled in support of the
Energy Master Plan will help to ensure even greener job opportunities and increased investment
in New Jersey.

2. Governor, a July 2009 report by the President’s Council of Economic Advisers states:
"[A]nalysis suggests that particular areas of "green’ potential (e.g., wind and turbine
manufacturing, mass transit, or producing energy-efficient automobiles) pay more on
average than otherwise comparable jobs. They are also more likely to be held by
primary earners in the household and to be unionized.”

Do green jobs represent a way to increase jobs opportunities in this country?

Proposed Response:
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Developing good jobs in the green economy is one of the highest priorities of my Administration.
From establishing renewable energy standards in law and state policy, to the cleaning up
industrial areas including superfund sites; from moving to local sustainable agricuiture to
retrofitting and weatherizing energy-inefficient older housing stock, we are taking action, and
these actions are creating a strong and growing demand for “green” jobs.

Employment impact studies suggest that there are significant growth opportunities in green
employment. Last fall, New Jersey finalized its Energy Master Pian, a long-term strategic plan for
the State's energy needs through 2020. implementation of this plan is expected to create
between 7,000 and 10,000 green jobs per year in energy efficiency and alternative energy
sectors. Many of these jobs are suitable for high-skill dislocated workers with short-term skiff
enhancement training. .

We have aiready seen significant increases in the number of green job openings. Using data
collected by “spidening software” which queries all job openings posted on websites, newspaper
boards, and company boards, we found that 300 to 400 “green” jobs were posted during the fast
eight months. These are jobs whose job titles have specific “green” keywords, such as solar,
wind, energy efficiency, biofuel, renewable energy, and retrofitting. Most of these job postings to
date seek “white-collar’ workers concentrated in the fields of professional/technical services and
business finance. The following chart provides information on the types of “green” jobs posted
during the last eight months:

Average Monthly Green Jobs Openings, December 2008 to July 2009
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Specific business/finance job openings included project managers in renewable energy and
business developers. Listings for professionalitechnical positions included a variety of engineers
{civil, gnvironmental, solar/electrical), technicians, and drafters. The third largest group was
comprised of community service positions; these workers will be performing the necessary
outreach functions to educate the public regarding the environment and how to save on energy
consumption (including through weatherization assistance). The following table provides more
details regarding the types of jobs that were posted during the last eight months.
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'Green Job Opénings in New Jersey

‘December 2008-July 2009
Occupational Group Types of Jobs Tog::o%ftgr:;‘ ggs
Scientists/Engineers/ Climate/Environmental Engincer 459
Techs Environmental Research 133
Environmental Safety 134
HVAC Engineer/Technician 140
Hydrologist/ Geologist 303
Photonics 22
Power Engineer 163
Biochemical Engineers/Scientists 98
Bioenergy Engineers/Scientists 4
Hydrocarbon Engineers/Scientists 3
Solar Engineers/Scientists 18
Thermal Energy Engineers/Scientists 9
Power Technician 16
Business/Finance Business Development 6
Energy Audit n
Energy Management/Analysis 110
Energy-Accounting/Billing 18
Environmental Compliance 2
Environmental Underwriting 13
Project/Program Management 293
Community Service Environmental Protection 26
Outreach Services 3
Education Environmental Educator 342
Recycling Waste Engineering/Management 67
Sales Sales - 108
Green Collar-Building | Building/Installation 12
Legal Environmental Law 45

Although “green” state and national investments have not yet been fully implemented, there are
already about 4,000 green job openings posted every year. The new investments coming ontline
will result in significant increases in job demand and will result in significant job creation, including
in mid-skilt and lower-skill jobs.
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3. Governor, an April 2009 National Governor's Association document that discusses
governors' priorities found that 91 % of governors said that spurring the economy ~
including the green economy -- is a priority, and 81% said that increasing energy
development and conservation -- primarily renewable -- is a priority.

In your opinion, how can the federal government best build on this broad level of
support to help states address these types of priorities?

Proposed Response
The Federal government has spurred the economy and increased renewable energy and energy

efficiency programs since the release of the National Govemor's Associaton document in April
and my testimony before the Senate's Commitiee on Environment and Public Works in July. In
August the House of Representatives passed the Waxman-Markey bill, the first time either house
of Congress has ever approved a bill meant to curb the heat-trapping gases scientists have linked
to climate change. This bill follows up on last winter's stimulus package that inciuded substantial
funding for energy efficiency and renewable energy programs.

The federal government should continue its financial support of infrastructure investments that
support renewable energy and energy efficiency. The Stimulus bill funded the Weatherization
Assistance Program, the Smart Grid, energy efficiency research, loan guarantees for renewable
energy and other programs that improve the nation's energy infrastructure. This federal funding
follows years when states acted as incubators implementing unique and iocally appropriate
approaches since both federal funding and leadership was lacking on clean energy initiatives.

! also applaud Energy Secretary Chiu and the US Department of Energy's efforts to develop more
energy efficient energy appliance standards, efforts to promote stronger building code adoption
around the country and initiatives to develop National Standards on Smart Grid deployment. The
Federal government has both the resources and the responsibility to set the bar higher for the
nation and to create those standards and codes needed to reduce our energy consumption.

The Department of Energy should also aggressively establish efficiency standards for appliances
and homes so that the places we live and work along with the appliances in them are as efficient
as cost effactive. State governments should not have to provide incentives for people to
purchase more efficient appliances and homes because there are cheaper alternatives on the
market but are more expensive on a life cycle cost basis.

The federal government should not provide additional tax payer subsidies to support transmission
facilities for remote wind farms. The coastal states are looking to develop their offshore wind
resources and such a subsidy would put these projects at a competitive disadvantage. Offshore
wind, while more expensive to build than onshore is much closer to the demand centers that will
use the electricity and should be allowed to compete with onshore wind on a level playing fieid.

The Federal government should also review the feasibility of accelerating capitat depreciation
investments for installing energy efficient systems in both new facilities and more importantly
retrofitting existing buildings. Likewise additional efforts are needed in basic research around the
country to fund clean battery development, the tinchpin for the development of Plug-in Hybrid
electric vehicles and to help transform our older, relatively inefficient, larger centralized electric
generating facilities into a smaller, more efficient fleet of combined heat and power plants that are
built closer to energy loads. We look forward to these additional initiatives by the Federal
government. Building a better future wili require long-term actions, but also immediate
investments that will ease our short-term energy costs, create jobs, grow clean energy
businesses, and help propet the Green economy and the United States into the 21* Century.

S_ix years ago, at a time when oil and gasoline prices were much lower, there was little public
discourse on greenhouse gases and global warming. The entire state of New Jersey had just six
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solar installations. Six years later, New Jersey has become a leader in the deveioping green
economy. New Jersey now has 15 to 20 percent of the U.S. solar market—the second largest
number of installations in the United States and among the top five in the world. Our energy
efficiency programs are looked to as a national mode!, consistentiy rating among the top ten
energy efficiency programs in the country. Over the life of energy efficiency and renewable
energy measures implemented in the Clean Energy Program so far, New Jersey homeowners
and businesses will save over $2.3 billion in energy costs and over 15,000,000 tons of avoided
greenhouse gas emissions over the next 15 years. This demonstrates that if we work together
and engage the public, we can achieve incredible things. Thank you for the opportunity to give
perspective on this critical issue.
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Questions from Senator Thomas R. Carper:

1. Recently, I've heard some skepticism that "green jobs* are limited in number, highly
specialized and not available to most American workers. From your perspective as a
state executive, is there any merit to this concern?

Proposed Response
New Jersey's energy and clean energy policies set for the next two decades wili continue to drive

demand for a diverse range of temporary jobs to high-tech careers. NJ's state-sponsored Green
Jobs Training Program is preparing a workforce largely based on at-risk and disadvantaged youth
specifically for the energy efficiency skills. In fact, the State's largest utility has already committed
to hire 100 program graduates to help meet the upcoming demand. New Jersey's policies, our
inter-connection standards and net metering, market-based Solar Renewable Certificates, and
solar Renewable Portfolio Standard all help create assurance that solar industry will continue to
be welcome in this State which will require unique technical skill sets. New Jersey is also on its
way to citing windmills off the Attantic coast that will require workers from electrical engineers to
steel workers and long-shoremen.

More recently, this Administration embarked on its own stimulus pian that included efforts to
rebuild our traditional energy infrastructure, and another to partner with our public utitities to
provide an energy efficiency program to New Jersey home and business owners. Collectively,
these efforts will include over $1.2 billion in investment have the potential of creating over 2,000
jobs from entry-level energy auditors to traditional construction trades.

2. No one wants certain regions of the country or segments of the population to benefit
disproportionately from the green economy. Could you please provide examples of
opportunities for job creation and economic growth in rural communities? What other
benefits might accrue to these communities?

Proposed Response
New Jersey is committed to ensuring that communities throughout the state are able to benefit

from the green economy. The state is supporting job creation and economic growth in rural
communities in various ways, inciuding the advancement of landfilt gas to energy projects.
Landfill gas is composed of approximately 50% methane and 50% carbon dioxide and is
produced by the decomposition of organic waste under anaerabic conditions. An increasing
number of landfill operators, with support from the state, have found ways to convert a liability into
an asset by using fandfill gas to produce energy for sale. These projects, which are generaily
more prevalent in rural communities, are supported through the BPU and help to create jobs and
strengthen the local economy.

Additionally, the state has targeted a wide variety of financial resources to return New Jersey's
economically underutilized sites to productive use and encourage redevelopment of older urban,
suburban and rural communities in the state. Financial assistance provided by the state helps to
cover costs associated with planning and predeveiopment, remediation and redeveiopment. The
state also provides incentives for business atiraction and expansion on redeveloped properties.
This more traditional form of assistance provided by the state has helped to support the growth of
the green economy in New Jersey’s rural communities. A Business Employment incentive
Program (BEIP) grant, administered by the EDA, was critical to attracting IPPsolar a PV
Manufacturer to the rural community of Millville in Cumbertand County. IPP, currently
headquartered in New York, will open a new solar thin film manufacturing plant with an attached
solar generating farm on 300 acres in Millville. The new facility will create 260 new jobs over the
next two years with average wages of $50,000. Sites in Pennsylvania and Virginia were also
under consideration, however, the BEIP grant, worth approximately $2.4 million over 10 years,
helped draw the company to New Jersey.
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Further, New Jersey's Urban Enterprise Zones (UEZ) Program was created to foster an economic
climate that revitalizes designated urban and rural communities and stimulates their growth by
encouraging businesses to develop and create private sector jobs through public and private
investment. The UEZ Program offers participating businesses many incentives that encourage
business growth and stimulate local economies. Administered by the EDA, the UEZ Program
supports nearly 150,000 full-time jobs and has attracted more than $24 bitlion in private
investment. There are almost 7,000 businesses of all sizes and types participating and benefiting
from the advantages of the UEZ Program, which include a number of tax and other financial
incentives. Since the program’s inception, over 26,000 businesses have enjoyed UEZ Program
benefits. Under the program, sales tax revenues generated by UEZ businesses are dedicated for
use within the zones for economic development projects. To date, over 2,248 such projects have
been approved at a value of over $763 million. Businesses participating in the UEZ Program can
charge half the standard sales tax rate on certain purchases. in addition, UEZ businesses may
enjoy tax exemptions on certain purchases and manufacturers may qualify for sales tax
exemption on their energy and utility consumption when they meet specified empioyment and
other criteria. For each new permanent full-time employee hired, businesses may receive a one-
time $1,500 tax credit. Employers may also benefit from subsidized unemployment insurance
costs for certain employees who earn less than $4,500 per quarter. The UEZ Program aliows a
tax credit against the Corporate Business Tax up lo eight percent of qualified investments within
the zone. Also, businesses may be eligible for priority financial assistance. UEZ manufacturers
with at least 250 employees, over 50% of who are invoived in a manufacturing process, may
apply for sales tax exemption on energy and utility services (natural gas and electricity).

From the initial 10 UEZ's that were designaled in 1984, the prograrn has grown to 32 zones in 37
municipalities throughout the state. We are confident that the UEZ program will help to ensure
green companies and resuiting jobs locate in New Jersey's rural communities.

Additionally, LWD, through its New Jersey Youth Corps program, is developing a green corps
training component designed lo train out-of-school youth ages 16-25 years in various aspects of
the "green” industry. The focus is to train youth to target energy efficient and/or environmental
improvements in their communities. Training will be provided in energy audits, conducted for low-
income households, environmental technician training, which includes Brownfields job
development, and arboriculture, which includes jobs in the tree-care industry, landscape and
environmental restoration. Salem County Vocational Technical Schools, which serves students
from the largely rural county of Salem, has been awarded a one year grant to create new
registered apprenticeship occupations relating to the growing energy seclor, including power
plant equipment operators, instrument technicians, and electrical technicians. Energy sector
partners that will be involved in the creation of these new apprenticeship programs include
Atlantic City Electric, PSE&G Nuclear and South Jersey Gas.

Finally, the Obama Administration recently appointed Howard Henderson to the position of State
Director with the U.S. Depariment of Agricuiture, Rural Development in New Jersey. Rural
Development administers and manages over 40 housing, business and community infrastructure
and facility programs, according to the USDA. These programs are designed to improve the
economic slability of rural communities, businesses, residents, farmers and ranchers and improve
the quality of fife in rural America. The State looks forward to working with Mr. Henderson to help
drive the growth of the green economy in New Jersey's rural communities.

3. You are showing good leadership with respect to expanding access to green jobs and
training opportunities in your state. What can the federal government do from here to
promote green jobs and facilitate a smooth transition to a clean cnergy economy?

Proposed Response:
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The federal government should continue to provide funding to the states to support and expand
current initiatives underway at the state level. Additionally, the federal government should
coordinate agencies at the federal level (e.g., Department of Education, Department of Labor,
Department of Energy, Environmental Protection Agency, etc.) in a way that translates to
coordination at the state level.

These efforts, however, must aiso be sure to tap into the enormous creativity and potential of the
private sector, including entrepreneurs. The federal government should work to stimulate the
private sector with a program of incentives and supports that encourage business development
and job expansion, which will assist state-level efforts to connect jobseekers with jobs.

4, as you know, the American Recovery and Reinvestment Act provided $500 million
for green jobs training. This funding, combined with funding infusions for a number of
other programs -like Weatherization Assistance - is certainly helping to put people back
to work. How can we ensure the sustainability of these jobs over the long term, after
Recovery Act funds are expended?

Proposed Response:

Many surveys indicate that employers retain jobs in New Jersey and relocate to our state due to
our abundance of qualified workers. We expect to sustain jobs created, post-ARRA funding, in
two ways:

1} By providing supports to assist the individuals we train in staying in their job, gaining
experience, developing skilis and increasing the likelihood of progressing along a career path
through higher levels of training and education leading to expanded skills and higher income
levels. As many of these individuals require training tailored to industry-specific needs, these
types of supports may serve as an incentive to keep the industry and jobs in NJ; and

2) By ensuring a steady pipeline of trained workers at all fevels for green job opportunities. The
educational continuum must be structured to provide the training and education to meet
employers' needs, from high school and vocational schools through community college and four-
year institutions. By providing trained workers at every level, business can take advantage of
opportunities to expand and develop new capabilities in green sectors.

Establishing supports for specific “green” sectors will be important in keeping businesses and
jobs in New Jersey after the ARRA funding has expired. As we have seen in other fields, it is
essential for government to act as a partner in creating the infrastructure required for specific
industries to thnive, including items such as research and development initiatives, facilitating a
pipeline of qualified workers, and enabling businesses to transport and distribute their products.

5. Could you claborate on the roles of apprenticeship and vocational training in the
clean energy cconomy? Why are these pathways to employment so important?

Proposed Response:

Apprenticeships and vocational training provide individuals with exposure to a job during training,
through on-the-ground work that develops specific technical skills necessary for a job.
Apprenticeship and vocational training offer options that are often best for individuals to earn
while they learn, and frequently provide built-in support systems to ensure success. New Jersey
established the Pathways Leading Apprentices to a College Education (NJ PLACE} to better
connect apprenticeships to higher education, by recognizing the rigorous training that takes place
in apprenticeships and facilitating the conversion of apprenticeship learning into college credit
leading to community college Associate's degrees. Vocational training can also be very closely
aligned with the spacific skilis and competencies of an individual ensuring a higher likelihood of
success in completing training, achieving and maintaining employment. These pathways are also
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important because they offer learning altematives for individuals with obstacles or lfimited
resources which lead to successful careers.
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Questions from Senator James M. Inhofe:

1. In your testimony you state that you estimate approximately 20,000 jobs will be
created between now and 2020. How many of these jobs will be new, permanent jobs, as
opposed to temporary or retread jobs and how many jobs do you anticipate being lost
by the increased price of basic utilities, such as electricity, that could force businesses to
shutdown?

Proposed Response
Meeting the 2008 New Jersey Energy Master Plan’s {(EMP) aggressive targets for energy

efficiency, renewable energy, demand response, and new generation will require green jobs in
sectors such as solar manufacturing, energy auditing, HVAC installation, and smart grid
technology instaliations as well as design, manufacture, installation, operation, and/or
maintenance of new renewable energy and energy efficiency technologies. The $33 billion of
investment into the NJ energy infrastructure stemming from the 2008 EMP is estimated to resuit
in the creation of over 20,000 jobs between now and 2020. At peak creation, approximately 8,300
will come from installation and construction jobs; another 7,400 in operations and maintenance
jobs and over 4,000 in ancillary jobs. There are two main types of jobs included in the
assumptions: One-Time, 12-month installation jobs, including construction; and Annuat
{permanent) operation and maintenance jobs, including plant maintenance, energy efficiency
audits, and energy efficiency instaitations. These jobs include: Sotar manufacturing; energy audit
contractors/building analysts; HVAC installers; Smart grid technology technicians.

in order to maintain the empioyment levels and continued business growth New Jersey is aiso
expanding efforts that encourage the development of clean energy technologies by expanding the
Edison Innovation Fund to invest in innovative clean energy technologies and provide support to
business incubators that support clean energy business development. We are also developing
timely and industry recognized job training programs to ensure that sufficient numbers of New
Jersey workers have the skills demanded by industry to fill the jobs that are created from the
action items in this Energy Master Plan. On the academic level we are establishing the Energy
Institute of New Jersey to support the basic and applied energy research efforts at the colleges
and universities in the State. These efforts combined will help grow the energy sector in such a
way that is sustainable once the goals of the EMP have been achieved.

2. Essentially, the cap and trade bill is allowing Wall Street to set and collect the tax

from carbon emissions through a commoditics market. In your opinion if this cap and
trade system is implemented, how should the parameters be set up to ensure that large
corporations, such Goldman Sachs, do not unduly reap the benefits of this carbon tax?

Proposed Response

The final Waxman-Markey bill was amended to include oversight of the carbon markets from the
Commodity Futures Trading Commission (CFTC) as well as from the Federal Energy Regualtory
Commission. Under Waxman-Markey, the Federal Energy Regulatory Commission (FERC) will
regulate the cash market in allowances and offsets while CFTC will regulate and oversee the
derivatives market. The addition of the CFTC creates a stronger regulatory framework that
increases confidence in the trading mechanisms by limiting positions in auctions and derivatives
markets and agressively punishing market manpuliation.

Waxman-Markey would prohibit over-the-counter trading of derivatives, which is the source of
potential market-abuse. These provisions, along with other proposed US legisiation woutd require
greater disclosure of derivative trading activities and may also impose quantitative limits on non-
commercial derivative positions.
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Large corporations, whether its financial institutions like Goldman Sachs or multi-national
organizations like General Electric and Walmart, are aiready implementing and adressing carbon
issues through their European businesses and clients. The European Union {EU) instituted a
carbon cap-and-trade program in 2005 as the cornerstone of its efforts for reducing greenhouse
gas emissions. The EU system develops market prices for emission allowances and and serves
as an incentive for achieving cost effective reductions in greenhouse gas emissions. It is currently
effectively reducing emissions at 12,000 sources and enabling cost-effective compliance through
the trading of millions of EU allowances.

3. New Jersey participates in the Regional Greenhouse Gas Initiative, which is a
mandatory cap and trade system, much like the Waxman Markey bill under discussion
in this committee. On July 16, 2009, K YW Newsradio out of Philadelphia reported that
New Jersey unemployment rates have reached its highest percentage in 31 years.
Further, a recent report by the New Jersey Sierra Club has been extremely critical of
your environmental record. Could you please explain how implementing a system which
increases energy costs to consumers with a minimal positive environmental impact have
helped put more citizens to work?

Proposed Response .
There is no connection between the Regional Greenhouse Gas Initiative and New Jersey's

unemployment rate. Tennessee is suffering its highest unemployment rate since the early 1980s.
The same is true of South Carolina. Florida is suffering its highest unemployment rate since the
mid-1970s. Nevada has an unemployment rate of 12.5 percent, its highest ever. None of these
states currently has a greenhouse gas cap-and-trade program.

The total annual retail cost of electricity in New Jersey is in the neighborhood of $11 billion. The
annual cost of RGG is in the range of $60 million, about 1/2 of 1 percent; in exchange, the
revenues from the sale of RGG! allowances are being invested largely in energy efficiency,
saving New Jersey electricity customers money on their bills. In comparison, a new electricity
capacity market that the Federal Energy Regulatory Commission approved in 2006 is costing
New Jersey customers between $1 bilion and $2 billion annually; this expenditure has brought no
benefit to New Jersey electricity customers.

RGG! is helping to encourage energy efficiency and the development of clean electric power
generation. Those developments will help to insulate New Jersey from the effects of volatile
fossil fuel prices, and make our state more competitive in the future.
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Questions from Senator David Vitter:

1. Governor, you have a Valero refinery in Paulsboro, New Jersey. That refinery gave
out $1.2 million last year in charitable contributions. The refinery employs:

a. 530 Valero employees PLUS 250 daily contractors that work in the plant.

b. A typical operator that has been at the plant for 10 years makes about

$86k.

¢. Each employee gets roughly $40k more from Valero in payroll taxes and benefits. So
total compensation for that Union employee is around $126k.

By your estimate, if Waxman-Markey were to be implemented, what would happen to
that refinery and those employees?

Proposed Response

Valero Energy, with 15 refineries, is the nation’s largest independent refinery and New Jersey
with a total of 6 refineries, including Valera's unit in Paulsboro, is major refinery center.
According to the Energy Information Administration, the New Jersey / New York Harbor area
has a refined product storage capacity of over 40 million barrels, making it the largest petroleum
product hub in the country. A Perth Amboy, NJ facility is also the largest Northeastern Heating
Oil Reserve site as part of the US Department of Energy’s Strategic Petroleum Reserve. New
Jersey is connected to the Midwest, Guif Coast and the Eastern Seaboard through the Colonial
and Buckeye pipelines and receives petroleum product imports by tanker from Canada, the
Caribbean, South America, and Europe. The Valero Refinery, like other New Jersey refineries
and petroleum facilities around the country, is part of the international oil market.

} can’t predict, and I'm not sure who really can predict, what will happen in the international oi!
market, the world's largest traded commodity, over the next § years, 5 months or even 5 days,
and how these events as well as the potential passage of Waxman-Markey will impact Valero.
But as a former Wall Street executive | believe the nation needs to hedge its bets. Our nation’s
oil import costs have increased from $100 billion in 2002 to over $400 billion recently. These
lost dollars shouid be invested into economic activity within the United States and not overseas.

The Waxman-Markey bill puts a cap on total US greenhouse gas emissions beginning in 2012
and seeks to reduce the nation's overali dependence on oil and greenhouse gas emitters by
making these options less attractive financiaily. Every refinery, power plant, factory, and other
regulated entity will either be allocated allowances (rights to emit), or be made to purchase
these allowances, or some combination of the two. Oif refiners would be given about 2% of the
free emission permits under Waxman-Markey while industry experts calculate the totat CO2
footprint of the oil and gas industry — including exploration and production, terminals, pipelines
and refineries — is about 4% of total US emissions.

Some suggest that Waxman-Markey would piace a greater burden on refiners, like Valero, than
on other industries that would be getting more free allowances upfront under Waxman-Markey.
This burden could increase prices on gasoline, heating oil and other refinery products. While a
more equitable allocation of alfowances could help alleviate price increases to consumers, the
United States must not continue to ignore this petrodollar exchange and the giobal political and
policy implications of climate change. Even the Pentagon and the State Department now
consider the effects of climate change in their long-term planning documents.

So for Valero, the other refiners and ultimately for every American, the Waxman-Markey bill
recognizes that greenhouse gas emissions are no longer free and begins including these
emissions costs within a product’s overall cost. | also applaud Valero since it “understands the
importance of investing in alternative-energy opportunities and fatest technologies to protect the
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environment. From the company's wind farm in the Texas Panhandle to its ethano! plants, Valero
is leading the way" according to its own website.
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Questions from Senator Mike Crapo:

1. Could you talk a little bit more about the algae research conducted at Rutgers?

Proposed Response )
Algae are about 50 percent oil and can be grown in places that do not compete with agricultural

crops. To date there is no economically feasible way to process the oil in algae. Dr. Paul
Falkowski, director of the Rutgers Energy Institute, is working on ways to make the production
process commercially viable. He is developing optimization schemes for extracting the algae from
the water and for extracting the oil from the algae.

According to current research, preducing a large volume of algae would not be difficult. Algae can
be grown in sewage, swamps, and industrial ponds. Enough algae could be grown on just 15,000
square miles of desert to accommodate nearly all of our nation's diesel requirements.

Processing all of this algae is also an attainable goal. With enough large centrifuges, it couid be
done today, but not economically. The challenge is finding ways to harvest the algae to make this
a profitable venture.

The United States imports most of its transportation fuels from other nations. America can
become energy independent--but to do so will require scientific breakthroughs to enable the
United States to produce alternative forms of energy.'

2., You have a very aggressive energy plan, 30% renewable by 2020. That is very
high considering the national renewable energy use is below 10%. How has that
affected existing industries?

Proposed Responge
New Jarsey’s Renewable Portfolio Standard (RPS) is a key component of our Energy Master

Ptan which is designed to meet our greenhouse gas reduction goals. As part of the Energy
Master Plan we modeled the macroeconomic impacts on the State from implementing the plan.
While meeting the RPS of course costs industry and citizens more than conventional supplies,
coupling the development of renewable energy with energy efficiency will provide a net benefit to
industry and our citizens of over $30 billion over the next decade. The RPS has also resuited in
the development of new industries that did not exist previously, specifically solar instaliation
companies now number over 100 and four offshore wind developers are located in New Jersey.

3. I noted that you said New Jersey purchases renewable electricity to meet the
standard. Where do electricity suppliers go to purchase the renewable electricity,
and how does that affect ratepayers?

Proposed Response

Suppliers use the Generation Attributes Tracking System (GATS) managed by PJM-EIS to
purchase the Renewable Energy Certificates (RECs)} and must document compliance. The
website www.pjm-eis.com has more detail on the GATS program. Suppliers in NJ can procure
REC:s for their Class 1 obligation from the entire PJM area. Solar RECs (SRECSs) for a supplier's
solar Renewable Portfolio Standard (RPS) obligation must be produced by solar electric systems
connected to the distribution system serving NJ.

! Source: Rutgers, the State University of New Jersey. http://sebs.rutgers.edu/research/archive.asp?10
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As set forth in the Economic Impact Analysis of New Jersey's proposed 20% RPS, the RPS
would increase electric rates by 3.7% in 2020 when the Class | requirement including solar is
20%. This past reporting year (ending May 31, 2009) RPS requirements included 4% Class | and
2.5% Class |l for a total renewable energy requirement of 6.5%. This percentage requirement
increases for this reporting year (ending May 31, 2010) to 0.221% solar, 4.684% all other Class 1
and 2.5% Class Il

For reporting year 2009, assuming 80,000,000 MegaWatts per Hour (MWh) of retail electric sales
statewide, the amount of renewables required would be 128,000 MWh of solar RECs, 3,072,000
MWh of all other Class | and 2,000,000 MWh of Class 1§ for a total of 5,200,000 of the 80,000,000
MWhs of electricity sold and used in NJ.

When looking at actual dollars, assuming the cost for Class I} RECs were $4 per MWh, this totais
approximately $8 million. The Class | RECs are currently selling at $12 per MWh and the cost for
this is about $37 million. SRECs are selling at on average $450 per MWh so the cost for solar is
approximately $58 million. The total renewable energy cost was approximately $103 milfion.

With the total retail sales cost being approximately $11 billion, the totai renewable energy cost
was approximately 0.93% of the total retail sales.

In the modeling done for the NJ Energy Master Plan (EMP) the business as usual case has
electric costs increasing by 60% between now and 2020. When the EMP goals are impiemented
including renewable energy, energy efficiency and demand response implementing the EMP
goals for renewable energy, energy efficiency and demand response will reduce these cost
increases by 26%.
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Senator SANDERS. Thank you very much, Governor.

Let us begin the questioning.

Senator Boxer.

Senator BOXER. Thank you, panel, all of you, for your positive
contribution.

Week after week, we come here. We have had so many dozens
of hearings on this. Essentially, what is happening is, we can pre-
dict that the Democrats are anxious to move forward on a climate
change bill, and the Republicans are predicting doom and gloom.
It is just the way it is. Just listen to both sides, and decide who
you believe.

I thought today that the surest way to kill the American dream
is to foster fear and doom and gloom. I think back. What if, when
our grandmas and grandpas were sleeping on the streets before So-
cial Security, everybody said well, we just cannot do anything
about it, just walk away? And I thought about it when our rivers
were on fire, and people said we have got to do something about
the pollution. And when our, you know, endangered species were
just going to become extinct. I think this is one of those moments.

Now, I also have to say, my colleagues have brought up the
Spanish report. It has been debunked, the one that says there will
be disaster if they move forward. I would like to place in the record
the response from the Governor of Spain pointing out the flaws in
the study, as well as the fact that the study’s author was a Senior
Fellow at an Exxon-funded institute. I think those things are im-
portant, because we want impartial information.

Senator Barrasso is very eloquent on bashing our President, time
after time. If it is not our President, it is Carol Browner, or it is
somebody else. He has the right to do it. I support his right. We
are very good friends.

But I have to say, it took us 8 years to get into the economic
ditch, to get into this fiscal mess. Eight years of taking a surplus
and turning it into a deficit. This recession started in 2007. And
now Senator Barrasso has declared the stimulus a failure when
less than 10 percent of it has been given out.

I would ask unanimous consent to place in the record some ex-
amples. Here is one from Idaho of where the stimulus has gone.
Nordic Windpower received $16 million through the DOE, and the
company will hire 100 workers. Minnesota, Minnesota’s Low In-
come Weatherization Program is getting $131 million, 13 times
what it usually gets. It is going to put people to work. There are
many examples in California, Nebraska, in Arizona solar compa-
nies are getting funded, Montana, and it goes on, West Virginia,
Massachusetts, and on and on. So, we will put those in the record.
Things are happening, and you cannot erase 8 years of problems
in 4 months.

What I would also like to do is place in the record the soda ash
issue which my good friend brought up. The fact is it was ad-
dressed in the Waxman-Markey bill, and they say the House recog-
nizes that soda ash mining is very energy intensive and they give
them allowances. And that is taken care of.

I also want to place in the record a very important report on
kids’ lower IQ scores linked to prenatal pollution. Now, this shows
that the kind of pollution that our kids are facing in some of our
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cities today and areas where there are heavy industry is having the
same impact as lead had on our kids. So, we need to move forward
to protect our kids from pollution. And that is what we are trying
to do.

[The referenced documents follow:]
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Madrid, 20 de mayo de 2009

Mr. Henry A. Waxman

Chairman of the US House of Representatives
24204 Raybum

House Office Building

Washington, D.C. 20515

Dear Mr Waxman,

Here in Spain, we are following with great interest, the leading role of the new us
administration on climate change, both at domestic and international levels. We are aiso
paying great attention to the works taking piace in the House of Representatives on this topic.
Regarding the last point, we are surprised by the echoes that a paper signed by Gabriel
Calzada on the effects on employment due to the promotion of renewable energy (“Study of
the effects on employment of public aid to renewable energy sources’) is having in the House
of Representatives and the US Media.

This note affirms that the Spanish policy on renewable energy destroys employment in the
rest of the Spanish economic sectors. Although there are several studies of different sources
that have analysed the positive impact of renewable energy policies in terms of employment,
and that would serve as answer, the Spanish Government would like to express its views.

First of all, the Calzada’s thesis is based on a simplistic, reductionist and short-term
view of the problem. The aim of the policies promoting renewable energy has to do with the
necessity of changing our energy model to cope with two of the main challenges in the
medium and long-term: universal energy access at reasonable costs and energy supply with
low carbon technologies to fight against climate change. Having in mind the benefits of
renewable energies in environmental terms, the foreseeable cost reductions of these
technologies, and aiso other very relevant benefits like the reduction of energy dependency,
an active policy promoting renewable energies is not only fully justified but also needed to be
urgently implemented in those places where it have not.

Moreover, these policies with medium and long-term objectives entail other benefits in the
short and medium term like job creation, as it has been proved in the reality and shown by
different observers. In Spain, according to the last data of the Ministry of Industry, Tourism
and Trade the sector employs 73.900 direct workers, while other report by ISTAS-CCOO
(labour union institute of work, environment and heaith) estimates 89000 direct jobs plus
99681 indirect jobs, against de 52200 direct and indirect jobs of the Calzada’s figures
(unknown source). According to data of the Ministry of industry, Tourism and Trade and of the

Pi. San Juan de fa Cruz, s/n
28071 Madrid
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wind power business association, the wind power sector empioyed 37730 people instead of
the 15000 jobs considered in the Calzada's paper. Moreover, the ISTAS-CCOO report
foresee 270.788 direct jobs in 2020 considering a 2% annual growth for energy demand and
assuming we meet our 20% target of renewable energy in the primary energy consumption.
Thus, not only because of the definitive previous arguments, but aiso because of these other
short and medium term benefits, the necessity to urgently put into practice these policies have
been reinforced given the current economic situation, not only to establish the basis of the
future energy model, but also to accelerate economic recovery in the short term promoting a
sector that has clearly helped to create jobs.

Taking into account the current state of the art of these technologies, a policy promoting them
must use a support mechanism that allows accelerating unitary costs' reduction to make them
competitive. This situation is not new in the energy sector, where other sources of energy
have aiso been benefited by similar reasons in the past.

Calzada not only does not take into account the commented reasons focusing just on one of
the short term benefits, the employment, but also the analysis he makes uses a pretty low
reliable and non rigorous methodology. The conclusions are based on two static and
simplistic ratios, from which it is difficult to draw valid conclusions as they compare non-
comparable elements. The first ratio compares the economic support given to renewable
energies in Spain per job with the average capital per job in Spain. Just to point out one of the
wrong concepts under this ratio; it cannot be forgotten, that energy non-supplied by
renewable energies, should be supplied by other energy sources and thus, the comparison
with the rest of the economy as a whole makes no sense in this case. Within the energy
sector, there are different studies showing that the comparison of the employment intensity in
the renewable energy sector with respect to other energy sectors, does not reveal at all the
conclusions of the mentioned ratio.

With regard to the second ratio, similar conclusions can be drawn. in this case, the annuatl
support for renewable energies per job is compared against the average productivity per job
in Spain. It goes without saying, that this comparison has no value, or at least the value given
by this study, as incentives and productivity, are terms that do not have relation conceptually.

Support policies for renewable energies generate welfare beyond the direct received
incentives, and they contribute to the creation and improvement of industrial fabric. The
analysis of the impact on net employment is a complex analysis that cannot be reduced to the
claboration of two simplistic ratios. Numerous studies already analyse the impact pf
renewable energy in terms of net jobs in economy, with positive resuits, using methodologies
that take into account the inherent complexity. it must be pointed out also, that these ratios
are based in data of the recent past period, without taking into account for example, probable
evolutions in the medium and long-term of relevant variables fike energy prices, the price of
CO,, the reduction on the costs of renewable energy technologies or the foreseeable increase
of jobs due to the growth targets for renewable in the medium term.
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Last but not least, although the commented reasons are enough to cast doubt on the results
of Calzada’s note that contradicts most of the previous studies carried out by different
researches, it is necessary to highlight an additional and relevant aspect: data used in his
analysis are totally out of keeping with the current reality of the sector. Even with the
doubtful methodology used, results would be very different using more realistic data as the
ones commented previously.

On other hand, some partial data of the current evolution of the Spanish sector are used here
to point a possible instahility in the jobs created by the renewable energy sector., In this point,
it must be said that, although the reality of the solar photovoltaic sector in the last year meant
some instability in this sector, this is not the reality of the whole renewable energy sector.
Moreover, this instability helped to carry out a needed “fine tuning” in the regulatory
framework of that sector in order to achieve a sustainable growth of the installed capacity and
employment. The stability of the employment in the renewable energy sector will depend on
the potential future market, and is quite probable that this market will be growing and stable,
not only in the EU and Spain, but also in other regions of the world given the commitments of
different countries, the challenges we have to face in the medium-term from an economic and
an environmental point of views; the benefits of renewable energies in this respect and the
probabile evolution of technology costs. Stability on renewable energy employment cannot be
questioned because of a punctual fact, on a particular moment and on a concrete non-mature
technology in terms of costs, that has known causes that have been corrected.

Finally, it blames renewable energy for the possible relocation of Spanish companies in other
countries caused by the increase in energy prices. Firstly, it must be said that electricity prices
are influenced by multiple factors, not only renewable energy costs. Moreover, renewable
energies do contribute in the short-term to reduce the pool price as they are substituting more
expensive sources (in terms of bid-prices), so their impact in the final price is not only
negative but positive. On the other hand, in view of current data, it cannot be said that
renewable energy has had a negative influence in the employment of other energy-intensive
sectors; moreover, current electricity prices in Spain are under the EU average. It cannot be
forgotten aiso, that relocation can depend also in muitiple factors other than the electricity
price. Lastly, it must be pointed out that refocation has been a factor that has been taken into
account carefully in the elaboration of the green EU package, which shapes in part our energy
model for the next years.

Reactions from trade unions, from companies and from other observers and scientists are
taking place these days stressing that Spanish renewable energy policy, is a policy to be
proud of, that has established the pillars of the transformation of our energy model to face the
future challenges; that has generated important benefits in environmental terms; that has
created net jobs; that has created and improved a powerful industrial fabric, helping the rise of
leading companies, not only at a national level but also at an international one, with great
export and innovation capacity. In the renewable energy field, Spain is an example to be

TR
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The Interior Department Is Directing Stimulus Funds to the Bureau of Land Management for
650 Approved Projects Which Include Updating Facilities and Jump-Starting Renewable
Energy Projects Across the Country. “The Interior Department is directing more than $300
million in federal economic stimulus money to the Bureau of Land Management to update its
facilities, roads and trails and jump-start renewable energy projects across the country, Interior
Secretary Ken Salazar announced Saturday. Salazar said the 650 approved projects will ‘restore
our landscapes and our watersheds’ and help fulfill the Obama administration's target for
renewable energy development. Salazar made the announcement at the Red Rock
Conservation Area outside Las Vegas. The desert area's fire station was one of several facilities
slated to receive solar panels under the effort... The largest chunk of the funding - roughly $143
million - will go toward new construction, deferred maintenance and energy efficiency
upgrades on existing facilities, the department said. The spending also will include $37 million
in habitat restoration, $53.4 miflion in abandoned mine cleanup and $15 million to construct
and repair recreational trails... The secretary was quick to focus on one element of the BLM
spending - a $41 million allocation to be spent on reducing a backlog of pending applications for
new solar and wind energy projects on BLM land.” [The Associated Press, 5/4/09]

KANSAS

Siemens Energy Head: Encouraged that “Obama’s Stimuius... Production Tax Credits” Signal
“The Nation’s Commitment to Renewable Energy,” Siemens Will Build Wind Turbine Piant in
Hutchinson KS, Hire 400 Workers. “Siemens Energy announced today that it has selected
Hutchinson, Kansas, for its first U.S. nacelle production facility. The 300,000-square-foot nacelle
facility and an adjacent 80,000-square-foot service and repair facility will be built on more than
100 acres in Reno County, which is located northwest of Wichita on the Arkansas River. The
operation is expected to create an estimated 400 green-collar jobs and will be the first major
wind turbine equipment factory in Kansas, which is ranked third in the U.S. for its wind energy
resource potential. The new Siemens facilities in Hutchinson will allow Siemens to better meet
the strong demand for wind turbines in the Americas... ‘The U.S. will require a diverse mix of
environmentally compatible power generation sources to ensure energy security. President
Obama's stimulus package, which included a three-year extension of the Production Tax
Credits, sends an important market signal of the nation's commitment to renewable energy as
part of the overall energy mix. By working together with former Kansas Governor Kathleen
Sebelius and current Governor Mark Parkinson, the Kansas Department of Commerce, the
officials of Reno County and the cities of Hutchinson and South Hutchinson, Siemens is
increasing its already substantial commitment to the U.S. energy sector. As a result, we will be
able to create hundreds of jobs within Siemens, and potentially hundreds more through our
procurement of goods and services along the entire supply chain,’ said Randy Zwirn, head of
Siemens Energy in the Americas. ‘Thisis a win-win-win for Siemens, Kansas and our

customers.”” (PRNewswire Story, 5/5/09)
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OREGON

Solar Company Expanding Factory in Oregon, Expecting Stimulus Incentives to Boost Green
industry. “BEHIND a giant solar factory here, backhoes are digging away, preparing for a new
wing that will quintuple production, Inside, an outspoken German executive named Boris
Kiebensberger is fretting about the color of the new carpet... Expanding a factory? ... Did
anyone tell him that there’s a recession? Buoyed by the potential promise of a green economy,
Mr. Kiebensberger, who heads the American branch of SolarWorld AG, a company based in
Bonn, Germany, is ramping up production of solar cells in a retrofitted factory that had its granc
opening last October — in the teeth of the financial crisis... SolarWorld’s plant here, which
makes enough cells to fit 1,700 solar panels a day, is the biggest of its kind in the United States.
For the residents of Hillsboro, and for the Oregon economy, SolarWorld’s presence is a
welcome boon. its employees enjoy being in start-up mode, while others like the cachet of
working for a renewable-energy company — which goes down well in outdoorsy Oregon... At
first glance, the timing of SolarWorld’s decision to invest $500 million in the new site during a
recession, in a state with an unemployment rate second only to Michigan’s, couldn’t have heen
worse... But new federal incentives to encourage renewable energy in the United States will
give the industry a boost, analysts say. The recent stimulus package included grants for
businesses and utilities that instail solar energy systems... Makers of renewable energy
equipment also received help in the stimulus package, signed by President Obama. ‘i think the
writing on the wall is the U.S. is going to be the hig market,” says Jesse Pichel, a solar analyst at
Piper Jaffray. The message for solar companies, Mr. Pichel says, is ‘get your butt over to the U.S.
if you want to participate and get some of that stimulus package money.”” [NY Times, 5/3/09]

MISSISSIPPI

Hinds County Will Use Stimulus Funds to Weatherize Homes, Mississippi Will Spend Stimulus
Money to Develop Alternative Energy. “In addition to the funds it will receive directly from the
federal government, Jackson stands to collect stimulus funds through state agencies, including
the Mississippi Development Authority and the Department of Human Services. DHS is
administering a $51 million home weatherization program, $3.3 million of which will go to
Hinds County. The program pays the full cost of weatherizing a house for homeowners whose
income puts them under two times the national poverty line. Solfie Norwood, DHS director of
community services, said that DHS will review applicants for weatherization assistance on a
first-come, first-serve hasis, but it will give priority to elderly and disabled applicants. Motice
Bruce, director of MDA's Energy Division, said that the state will receive $40 million for
alternative-energy development and energy conservation.” [Jackson Free Press, 5/6/09]

(95
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DELAWARE

Delaware National Guard Will Receive Over $1.9 Million For Five Energy Improvement
Projects. “In a move to create jobs, boost the local economy, and help the Delaware Army
National Guard achieve energy savings through greater efficiency, Gov. Jack Markelf joined
Sens. Tom Carper and Ted Kaufman on May 1 to announce that the Delaware Army National
Guard will receive $1.96 million in stimulus funding. This new infusion of money, provided by
the American Recovery and Reinvestment Act of 2009, will help the guard finance some
overdue improvements. ‘This funding will help our economy by getting Delawareans back to
work and help the Delaware Army National Guard in their critical mission to serve our state’s
citizens and the nation,” Markell said. ‘This one-time investment will pay dividends for years in
cost savings from greater energy efficiencies’...The Recovery Act funds received by the
Delaware Army National Guard will go to five energy projects. Three of the projects require a
25% State match of funds. If the state invests $311,825, the amount of federal dollars received
will be $1,960,462. This results in a combined total of $2,272,287. Without the required state
match, Delaware could not accept or use the federal funding.” [Sussex Countian, 5/4/09]

NEW JERSEY

Stimulus Funds Will Supplement Superfund Money for NJ Cleanup; Will Add Up to 50 Jobs,
Draw More Tourist Business to the Area. “The economic stimulus bill passed earlier this year
has some added benefits in places like New Jersey. The bilf included $600 million in new money
for an old job - cleaning up dozens of poliuted Superfund sites - while adding badly needed new
jobs in economically hard hit areas, as CBS Evening News Saturday anchor Jeff Glor reports...
Since the late 90s, the Vineland plant has been classified as a Superfund site, which means the
Environmental Protection Agency gets taxpayer money to clean up the mess. But considering
the scope of the damage, the $9.5 million a year the EPA received meant slow progress. Now
the EPA says the economic stimulus will provide a booster shot of up to $25 million more to
speed up clean-up and, as a bonus, add up to 50 jobs. The stimulus money is ‘very important,’
said Ron Namen, the Vineland site manager for the EPA. ‘We're hoping to, actually perhaps
double the amount of staff we have here and expedite this project by as much as two years.” ...
Cheryl Fox, who runs a canoe and kayak business, says cleaning up the wetlands is bringing
tourists back to the area. ‘We are growing,” she said. ‘We more people gravitating to this area.’
... Some environmental groups hope that when the stimulus money expires two years from
now, the old tax will be restored. But new chemical companies are opposed, saying they
shouldn't have to pay for old sites they didn't pollute.” [CBS News, 5/2/09]



115

Council on Environmental Quality

Weekly Energy and Environment
Recovery Act Success Stories
From the Field:

Week of May 11-May 15, 2009

Examples of how the American Reinvestment and
Recovery Act is providing jobs to transition the country to
a clean energy economy, protect our natural resources,
and clean up pollution




116

OHIO

Stimulus Incentives for Weatherization Encourage Several Ohio Companies To Hire More
Workers to Meet Growing Demand. “Home weatherization is one of the first areas where
federal stimulus doflars will result in actual job creation. Agencies such as the Mid-Ohio
Regional Planning Commission, Ground Leve! Solutions inc. and impact Community Action
Agency in Columbus have added employees and expect to hire more to meet the surge in
weatherization projects funded with stimulus dollars. In addition, heating and cooling
contractors and insulation companies hurt by the national home building slump may be able to
keep workers busy with weatherization jobs.” [Columbus Business First, 5/15/09]

TENNESSEE

Tennessee Governor Announced Plans To Build Stimulus-Funded Solar Power Generation
Facility, Solar Research Institute. “Gov. Phil Bredesen is announcing plans for Tennessee to
spend 562 miilion in federal stimulus money on a solar power generation facility near
Brownsville and his proposed solar research institute at Oak Ridge. The Democratic governor
says the five megawatt solar plant in Haywood County would be among the largest in the
eastern United States. Bredesen calls the plant a "solar farm,” because he wants to use
proceeds from selling the electricity to the Tennessee Valley Authority to add solar generation
capacity in the future. The governor first proposed the Tennessee Solar Institute in an address
to lawmakers earlier this year seeking to spur green energy jobs and affordable technology. The
U.S. Department of Energy would have to approve Tennessee's plans before the projects could
get under way.” [WKRG News, 5/13/09]

MASSACHUSETTS

Massachusetts Will Receive $25 Million In Recovery Funds To Jumpstart Construction Of A
Wind Blasting Testing Center In Charlestown; Project Will Create Hundreds Of new Jobs.
“Massachusetts is set to begin receiving 525 million in federal stimulus dollars to help jumpstart
construction of a wind blade testing center in Charlestown. U.S. Energy Secretary Steven Chu
said the project will help create hundreds of new jobs while speeding the next generation of
turbine blades to the marketplace. The state had originally been selected by the federal
Department of Energy as a site for the testing center in 2007. The Wind Technology Testing
Center will test commercial-sized wind turbine blades with the goal of reducing costs and
making technical advancements. Construction is set to begin in September, and could be
finished by the end of 2010. The state is now wrapping up the final design for the center.”
[Boston Herald, 5/12/09}

[3%7
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COLORADO

Stimulus Tax Incentives For Green Energy Encouraged Nestie Purina To Hire REC Solar To Set
Up Solar Energy System At Denver Plant. “Nestlé Purina ... has taken many steps during the
past several years to make its Denver plant more energy efficient. Now, thanks to a new pilot
solar energy array developed by REC Solar (www.recsolar.com ), the plant is manufacturing pet
food in an even more environmentally responsible way. Colorado Gov. Bill Ritter fed a
dedication ceremony at the plant today announcing the new 467-panel photovoltaic (PV)
system ... ‘We are proud to partner with Nest!é Purina, a company that understands the
commercial and environmental benefits of solar,” said Angiolo Laviziano, REC Solar CEO &
President. ‘We expect that the focus of the federal stimulus package on renewables will spur
more and more Colorado businesses and organizations to find ways to increase their
sustainability and reduce their carbon footprint. In addition, we are proud to contribute to the
local economy by creating more sofar jobs in Colorado.’ The Purina PetCare project is the latest
in a series of successes for REC Solar in Colorado. The company pians to expand employment by
10 to 20 percent due to the new opportunities for clean energy provided by the $787 billion
American Recovery and Reinvestment Act. The stimulus spending is expected to have a
significant impact on solar installations in Colorado.” [Nestle Purina Release, 5/15/09]

NEW JERSEY

LEADS Community Action Agency Expects to Weatherize 200 Homes Using Stimulus Funds; In
Anticipation of the Work, LEADS Hired Eight More Workers. “More than $2 million of stimulus
money pouring into the community could mean energy-efficient homes for more than 200 area
residents this year. Already, Deena Lane has seen the effects in her own home. With her
husband gone for part of 2008, Lane said she was unsure where to turn when water started
dripping through her roof into her dining room. She had worked with LEADS Community Action
Agency previously, and officials there suggested she get her name on the waiting list for its
home-weatherization program. LEADS has operated the weatherization program locally for
about 30 years, evaluating low-income households to determine the energy efficiency of their
homes, then making needed improvements. in recent years the program has received about
$500,000 each year to inspect homes and conduct improvements. With about $2.3 million
provided by the American Recovery and Reinvestment Act to work with for the next two years,
the agency anticipates helping a lot more families. in Lane's case, what started out as a leaky
roof led to improvements throughout her house earlier this month. ‘t was surprised when they
told me I could be eligible for a whole new furnace,” she said. ‘Last year, | almost lost my home.
I couldn't afford a new furnace.” In addition to the furnace and roof, the agency covered her
water heater, serviced the dryer, sealed up a basement window and cleaned out her registers,
Lane said... The stimulus dolfars also have provided jobs. In anticipation of the increased
workload, LEADS hired eight local individuals. Mike Hayes, a local resident and a recent hire,
said he has worked in the heating and cooling industry for more than a decade but was
unemployed when he got the job at LEADS.” [Newark Advocate, 5/14/09]

(9%}
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NEBRASKA

The Nebraska Department Of Environmental Quality Will Use Stimulus
Funds To Enhance The Quality And Management Of Surface And Ground
Water In The Platte River Basin. "The U.S. Environmental Protection Agency has
awarded more than $200,000 of federal stimuius money to the Nebraska
Department of Environmental Quality. Brian McManus of the Nebraska DEQ says his
agency and the state Department of Natural Resources will use the money to
enhance the quality and management of surface and ground water in the Platte
River Basin. The grant comes from $39 million of stimulus funds to be awarded
nationally to states for water quality management planning.” [The Associated Press,
5/20/09]

SOUTH CAROLINA

ARRA Funds Will Pay to Redevelop, Detoxify Brownfields Across South
Carolina. “"An estimated $3.6 million in grants were bolstered by funds from the
American Recovery and Reinvestment Act of 2009 to help communities in South
Carolina clean up brownfields in the state. The grants, which include $1.6 million
from the Recovery Act and $2 million from the U.S. Environmental Protection
Agency brownfields general program funding, will help to revitalize former industrial
and commercial sites, turning them from problem properties to productive
community use. Applicants selected to receive Recovery Act funds are Aiken—
$200,000 for the Avondaie Mill Assessment along with $400,000 of community-
wide assessment funds and Columbia—$1million in assessment coalition funds...
The grants will help to assess, cleanup and redevelop abandoned, contaminated
properties known as brownfields. Brownfields are sites where expansion,
redevelopment, or reuse may be complicated by the presence or potential presence
of a hazardous substance, poliutant, or contaminant. In addition, the Small
Business Liability Relief and Brownfields Revitalization Act of 2002 expanded the
definition of a brownfield to include mine-scarred lands or sites contaminated by
petroleum or the manufacture of illegal drugs. Grant recipients are selected through
a national competition. The Brownfields Program encourages development of
America's estimated 450,000 abandoned and contaminated waste sites.”
[Environmental Protection Online, 5/19/09]

ARIZONA

Solar Companies Growing Thanks to Stimulus; Tempe-Based Evolution
Solar Corp CEO: “Three Months Ago There Was No Stimulus Bill And
Markets Were Coasting Downward. Now The Landscape Has Changed.”
“The solar energy sector posted gains in recent weeks as confidence begins to
return to the market. Driven by expected increases in demand for solar energy
supported by funding from the $800 billion US stimulus biill and other government
initiatives, solar has again gained strength in the alternative energy space.
Evolution Solar Corp., as noted in recent weeks, is aiming to participate in
government funded solar projects both through strategic relationships with other
industry partners and through financing available under the stimulus bill, *Evolution
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is evolving to meet the changing needs of the marketplace,’ stated Robert Kaapke,
CEO of Evolution Solar Corp. ‘Three months ago, there was no stimutus bill and
markets were coasting downward. Now the landscape has changed as large
amounts of investment are anticipated for the solar industry in the United States.’
Other industry leaders such as Sun Power, First Solar, Trina Solar Ltd, and LDK
Solar Co. Ltd are also expected to benefit from these programs.” [CyberMedia India
Online, 5/17/09]

OHIO

Car-Manufacturing Communities Will Receive $50 million In Recovery
Funds To Train Laid-Off Auto Workers For Jobs In The Energy Efficiency
And Renewable Energy Sectors. “"The federal government will give car-
manufacturing communities $50 million in grants to train laid-off workers for jobs in
the energy efficiency and renewable energy sectors, the White House's auto
recovery leader said Thursday. The funds also will provide job counseling and
placement services. ‘American workers are the best in the world, and they have
been hard hit by changes in the auto industry,’ said Ed Montgomery, President
Barack Obama's director of recovery for auto communities and workers. ‘This
funding will help workers gain new skill sets that build upon their manufacturing
experience.’ The $50 million is part of $500 million provided by the federal stimulus
law.” [The Associated Press, 5/21/09]

OKLAHOMA

Stimulus Will Pay for Tulsa’s Buses To Be Replaced: Switch to
Environmentally Friendly Compressed Natural Gas in Buses Will Save
Money, Create Jobs for Those Converting Maintenance Shop to CNG. "The
Tulsa Transit Authority is expecting more than $13 million in stimulus money, which
will be used to begin converting the fieet to compressed natural gas. MTTA officials
say the plan is coming at the perfect time. All 62 buses in the Tuisa Transit fleet run
on diesel, but officials are going after economic stimulus money to replace the
diesel with compressed natural gas. ‘CNG is something we've been looking at for a
while now,” Tulsa Transit CEO Bill Cartwright said. Cartwright says CNG is cleaner
than diesel and the switch will help save money on fuel... The stimulus money will
replace 13 buses over the next two years. Cartwright says it will also pay to convert
the transit authority's maintenance shop and build a CNG fueling station. He says
the plan makes good use of stimulus money. ‘First of all, someone’s got to build
these buses,” Cartwright said. ‘Now these buses will not be built in Oklahoma.
They'll be built elsewhere in the United States, but it's going to employ people
directly building these vehicles. It's going to employ people here in Oklahoma,
directly converting our maintenance shop to a CNG facility and building a fueling
station.’ Cartwright says the transit authority will be using a mixed fleet of diesel
and CNG buses for at least the next 10 years.” [KOTV Channel 6 News, 5/21/09]
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NATIVE AMERICANS

Secretary Donovan Announced $250 Million In Stimulus Housing Grants For Native
Americans To Buy Land, Build New Homes Or Make Their Existing Homes More Energy
Efficient. "Housing Secretary Shaun Donovan says the government will offer more than $250
million in housing grants to American Indians and native Alaskans as part of the federal stimulus
package. The competitive grants can be used to purchase {and, build new homes and retrofit
existing homes to make them more energy efficient. The money comes from the $787 billion
stimulus plan signed into law Feb. 17 by President Obama. Donovan said Wednesday the money
could reduce crowding on reservations and improve living conditions for Native Americans across

SOUTH DAKOTA

SD Received Stimulus Funding for Water and Sewer Projects. "Gov. Mike Rounds says
South Dakota has been awarded $38.7 million for water and sewer projects as part of the
American Recovery and Reinvestment Act (ARRA) of 2009. ‘The federal stimulus funds will help
create jobs and boost local economies as the funds are forwarded to local government entities
and rural water systems,” the Governor said. "The money will finance improvements to aging
water and wastewater systems that are essential to protecting public heaith and the
environment.” The U.S, Environmental Protection Agency {EFA) awarded the funds this week to
the state Department of Environment and Natural Resources. The South Dakota Board of Water
and Natural Resources will disburse the funds for eligible drinking water, wastewater, and storm
water projects. The Clean Water State Revolving Fund Program received $19.2 million in
stimulus funds. The program provides low-interest loans for wastewater and storm sewer
projects. The Drinking Water State Revolving Fund Program, which provides low-interest loans
for pubiic drinking water systems, received $19.5 million from EPA. ARRA requires at least 50
percent of the EPA State Revolving Funds to be given out in the form of increased subsidization.
The Board of Water and Natural Resources has chosen to apply principal forgiveness of at least
10 percent to qualifying loans from those funds. An additional requirement is that at least 20
percent of the funds be used for green infrastructure, water and energy-efficiency
improvements, and other environmentally innovative projects.” [KSFY News, 05/22/2009]

MISSOURI

Stimulus Funds Will Be Made Available In Missouri To Restore Fish And Wildlife
Habitats On Private Lands. “Secretary of the Interior Ken Salazar announced that $80,000
has been made available in Missouri to restore fish and wildiife habitat on private lands through
the American Recovery and Reinvestment Act. The funding will support voluntary habitat
improvement projects completed through the U.S. Fish and Wildlife Service's Partners for Fish
and Wildlife program in partnership with private landowners... In Missouri, ARRA funds through
the Partners program will go toward restoring habitat along Tavern Creek in the southern part of
the state. The work wili benefit the Niangua darter, a federally endangered fish. Partners
program projects are typically constructed by local contractors, channeling dollars to the local

economy.” [Kansas City InfoZine, 5/27/09]
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MINNESOTA

Bemidiji Insulation Installer Anticipates Hiring More Workers Since Stimulus Will Pay
for Weatherization Projects Across Minnesota. “Construction contractor Milo Winans, who
has been weatherizing homes in northern Minnesota for 25 years, couid soon become a very
busy man. Federal stimulus money is set to arrive this summer to make the homes of people
with modest means more energy efficient, and people like Winans hope it means steady work in
otherwise difficult times. ‘It will mean that we can probably add one or two more guys and
basically keep busy,’ Winans said. ‘Things have been a little slow lately, so hopefully that will
change it around.’ Minnesota’s fow-income weatherization program is getting $131 miilion from
the federal government — about 13 times what it usually gets. Winans said he expects the
number of low-income weatherization jobs he takes this year to increase because of the extra
money. The weatherization program is administered by 32 community action programs around
the state. Those programs normally arrange work for about 4,000 homes. The funding boost
could mean 20,000 homes are weatherized. The work mainly includes beefing up insulation and
tuning up or replacing furnaces and boiters. After stuffing insuiation into walls at a home near
Blackduck recently, Winans said that work pius a furnace tuneup would likely cut heating costs
down by about 20 percent. “They’ll really notice it, because there was nothing in there in the
first place, other than some newspaper,” Winans said. Besides construction contractors like
Winans, the weatherization program will also need home energy auditors to find out where a
homeowner can improve efficiency.” [AP, 05/24/2009]

CALIFORNIA

Recovery Act Funds Will Repair Exigent Santa Maria River Levee., “Today the City of
Santa Maria was informed that the U.S. Army Corps of Engineers will make available $40.231
million for the Santa Maria River Levee repair project. Combined with the previously approved
$6.7 million for repairs, this means the project is fully funded over its two-to-three-year
construction period. ‘This is just tremendous news for the City of Santa Maria,’ Mayor Larry
Lavagnino said, after receiving the notification shortly before noon in a personal call from Rep.
Lois Capps. The Congresswoman earlier received a phone call from Col. Thomas Magness of the
U.S, Army Corps of Engineers informing her of this exciting announcement. The funding is part
of the American Recovery and Reinvestment Act (ARRA), which President Barack Obama signed
into law on Feb. 17, 2009, to help in the recovery of the U.S. economy. ‘It is a wise use of
Federal recovery funds because this project is shovel-ready and will improve safety for tens of
thousands of people in the Santa Maria Valley,” the Mayor said. ‘This has been a top priority for
the City, the Army Corps, and the County for several years, and we look forward to construction
commencing this fall. This project will protect 20,000 parcels in the City and create hundreds of

NEW MEXICO

First Albuquerque Stimulus Projects Set To Begin. “Albuquerque Mayor Martin Chavez says
over the next couple of months residents will begin to see the first phase of the city spending
federal stimulus dollars. Of the $150 million Albuguergue is expected to get initially, more than
$5 million will come from energy block grants. Those are the projects that will likely be seen
first. Chavez said Monday, ‘People should start to feel the money, start to see the money being
spent in construction here in the next eight weeks.” Those projects include solar panels being
added to parking structures and bus shelters. Outlets wili also be added in the garages to charge
up hybrids. The city hopes to see more hybrid and electric cars not only on the road, but also in
its own garages.” [KQB NM, 05/26/09]
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WEST VIRGINIA

$37.5 Million In Recovery Funds Will Allow West Virginia To Expand
Weatherization Two-Fold; With New Resources, State Government’s
Objective Now To Weatherize 2,756 Homes. "Nearly twice the usual number of
West Virginia households will benefit this year from the government’s
weatherization program, which helps insulate, piug leaks and replace heating units
in homes. Last year, 1,389 West Virginia households received home repairs paid for
by public weatherization funds. The state is aiming much higher this year with a
goal to weatherize at least 2,756 homes, thanks largely to $37.5 million provided
by the American Recovery and Reinvestment Act of 2009, also known as the federal
stimulus. The funding should trickle into the state over the next two years, said Ed
Harper, director of the Governor's Office of Economic Opportunity, which oversees
the low-income weatherization assistance program in West Virginia. Harper said
the office usually operates on an annual budget of $7 million, meaning the stimulus
dollars provide a considerable ‘shot in the arm.’”” [Charleston Daily Mail, 6/5/09]

MASSACHUSETTS

Recovery and Reinvestment Act Monies Play Crucial Role In Creation Of
Research Lab Dedicated To Environmentally Friendly Lithium-Ion Batteries,
Creating 600 New Jobs. "While talking about the opening of a new research lab
near Boston-Power Inc.’s Westboro headquarters in March, Chief Executive Officer
Christina Lampe-Onnerud envisioned her company manufacturing rechargeabie
lithium-ion batteries for the growing number of hybrid and battery-electric vehicles
in Central Massachusetts. The four-year-old battery company had just scored a
major breakthrough with laptop giant Hewlett-Packard Co. adopting Boston-Power'’s
Sonata battery for use in many of its laptop models. Today Boston-Power wilt
announce its plans to establish a 455,000-square-foot battery manufacturing
facility in the former Filene’s Basement warehouse and distribution facility at 26
Millbury St. The manufacturing plant, contingent on $100 miltion in federal stimulus
funds, would create 600 new jobs, Ms. Lampe-Onnerud said. Gov. Deval L. Patrick,
Lt. Gov. Timothy P. Murray and several state and local officials will participate in a
noon press conference at the Auburn site. ‘We've said for a long time that we want
to bring manufacturing back to the U.S.,” Ms. Lampe-Onnerud said. 'This is an
opportunity to do this with the help of the federal government and the state.”
[Worcester Telegram & Gazette, 06/01/09]



126

IOWA

Secretary of Agriculture Tom Vilsack Announced That Iowa Will Receive
Over $24 Million For Construction Of Perpetual Fiood Plain Easements To
Protect Against Future Floods; Plains Will Also Protect Ecosystems And
Increase Water Quality. “Iowa will get more than $24 million in federal stimulus
money to develop perpetual flood plain easements on 4,200 acres to mitigate
future flood damage. Secretary of Agricuiture Tom Vilsack announced the funding
and $755,000 for a watershed project on Bear Creek in northeast Iowa on Tuesday
as part of the American Recovery and Reinvestment Act. Vilsack, a former Iowa
governor, said the 41 easements in Iowa will restore flood-prone areas to their
natural state ‘to protect against future floods, improve water quality, enhance
wildlife habitat and reduce the need for future disaster assistance.’ The projects in
21 Iowa counties range from one parcel of land to several parceis, said Rich Simms,
state conservationist with the USDA's Natural Resources Conservation Service-
Iowa. In some cases, he added, a number of flood piains will be joined to form a
larger, more uniform flood plain to improve flood plain management, he said. By
changing the land use from cropland to flood plain, he said, damage to both
upstream and downstream property can be reduced by allowing floodwaters to siow
down and spread out, Simms said.” [Cedar Rapids Gazette, 06/3/09]

FLORIDA

Tampa Bay Will Receive A $23 Million Low Interest Loan And A $2.55
Million Grant For A 9 Mile Water Pipeline Replacement. “Stimulus funding will
soon flow through the Tampa Bay area in the form of funding for water pipelines
replacement. The city of Tampa will receive a $2.55 million grant and a $23 million
low-interest foan from the Florida Department of Environmental Protection. The city
will use the funds to replace nine miles of water pipelines in downtown and Davis
Islands. The pipelines are between 80 and 100 years old and beyond their useful
life, said Brad Baird, director of the city’s water department. To obtain the stimulus
funding, the city filled out a request for inclusion with the state’s Clean Water State
Revolving Fund program. ‘We were just completing the design last month, so the
timing was very goad,’ Baird said.” [Tampa Bay Business Journal, 6/5/09]

HAWAII

Weatherization Assistance Program Awarded $3.7 Million In Stimulus
Monies To Improve Energy Efficiency And Sustainability Of Hawaiian
Homes. "The State Department of Labor and Industrial Relations, along with the
State Department of Business, Economic Development and Tourism, has awarded
more than $3.7 million in federal stimulus funds under the American Recovery and
Reinvestment Act-Weatherization Assistance Program to help make homes of low-
income Hawaii residents more energy-efficient. The total award consists of two
separate grants, with Maui Economic Opportunity receiving $2.5 million to serve the
counties of Maui, Hawaii and Kauai, and the Honolulu Community Action Program
Inc. receiving more than $1.2 million to serve Honolulu.” [Hawaii Star-Bulletin,
06/04/09]
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WISCONSIN

30% Federal Tax Credit Provided Through Recovery And Reinvestment Act Causes Interest In
Geothermal Upgrades To Burgeon. “Installing energy-efficient appliances and systems can help
homeowners with short-term tax breaks and long-term energy savings. The American Recovery and
Reinvestment Act of 2009 ~ the stimulus bill signed into law by President Barack Obama — included a
number of changes to the energy-efficiency tax credits. Federal tax credits for energy-efficiency
improvements have been raised from 10 percent to 30 percent, plus a maximum credit of $1,500 for
improvements done in 2009 and 2010. Caps on tax credits for installing efficient windows and furnaces
have been eliminated. ‘The 30 percent tax credit has promoted some definite interest with geothermal,’
said Mike Alf, sales and business manager for Van's Refrigeration in Oneida. The company installs
between 50 and 60 geothermal systems each year in both new and existing homes. Geothermal systems
use the earth's warmer temperatures to extract and distribute heat through homes using a system of
tubes. The initial cost of the system — often more expensive than conventional heating and cooling
systems — can be mitigated by the 30 percent tax credit. The result: an almost immediate savings in
energy costs.” [Greenbay Press-Gazette, 6/8/09]

MONTANA

University Of Montana Will Use Stimulus Funds to Upgrade Schooi Building to Be More Energy-
Efficient. “One of Dillon's signature buildings will undergo a major renovation after holding strong for
more than 100 years. Now, the next hundred look very bright on the campus of University of Montana
Western. The university's Main Hall is the beneficiary of a boost in funds from the American Recovery
and Reinvestment Act, also known as the nation’s ‘stimulus package.” Montana Western receives $6
miltion in funding from the stimulus and will use an additional $4.5 million from the state for a variety of
upgrade projects. ‘We'll refurbish floors and walls. We'll do ali kinds of things with the infrastructure in
terms of heating and ventilation, air flow, energy projects to make it a much more energy efficient
building. We'll modernize it with technology so we can do a better job with our students and faculty in
teaching. If you think about it, this is a model of small town America taking advantage of the stimulus
package. We're doing exactly what the federal government intended,” University of Montana Western
Chancellor Dick Storey said. The university's Vice Chancellor Susan Briggs says bidding opened in Helena
Wednesday for the first phase of the project, which includes infrastructure construction and
programming for all projects. The state has 30 days to award the low bidder with a contract.”
[Montana’s News Station, 6/10/09}
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ARIZONA

Arizona Will Receive $22.8 Million in Stimulus Funds For Its Weatherization Program. “Arizona won
approval Monday for its weatherization plan under the federal stimulus program, which will bring the
first instaliment of $22.8 million to the state. A total of more than $57 million is available to enhance
energy efficiency through home improvements, if federal officials are satisfied with the state's
implementation of the first phase. And the state is applying for another $65 million in federal energy
funding. Gov. Jan Brewer said the State Energy Office at the Arizona Department of Commerce should
be receiving the money any day. Brewer's office said Arizona was the first state to apply for the
weatherization assistance grant April 28, and among the first to receive funding. ‘The timing is
tremendous for both the workers and the citizens that will benefit,” Brewer said in a statement. ‘Being
amaong the first means we get a jump start on putting Arizonans back to work, and it comes at a time
when consumers really need the help with summer cooling bills.”” [The Arizona Guardian, 6/8/09]

DELAWARE

Stimulus Funds Will Pay for Dover to Upgrade Street Lights with Energy-Efficient LEDs, “The federal
government has passed along $180,000 requested by the city of Dover to further its energy-saving
pursuits, including the installation of 64 LED light fixtures along Division Street. The money was made
available under the Obama administration’s economic stimulus package. At a news conference hosted
by Mayor Carleton E. Carey Sr., Sen. Tom Carper, D-Del,, described the grant as one more step toward
creating green jobs as quickly as possibie to help mitigate the economic crisis. ‘When we come out of it,’
Carper said, ‘we'll have a new segment to our economy, and that's green jobs.” Jeremy Johnson, the
city's electrical engineer and author of its successful grant proposal, said the new fixtures would replace
less-efficient high-pressure sodium lights. He said the new lights were expected to account for $200,000
in ‘cost-of-ownership savings’ -- a measurement that reflects lower maintenance and replacement costs,
as well as energy savings -- over the anticipated 20-year life of the fixtures. Typically, sodium lights last
about 10 years.” [The News Journal, 6/6/09]

OREGON

Stimulus Funds Will Allow Oregon Community Groups To Weatherize 4,635 Homes. “The Obama
administration today announced $15 million in economic stimulus money for home weatherization
programs in Oregon that are intended to boost job creation white improving energy efficiency. Oregon,
Arizona, Kansas and Mississippi are the first four states to receive the latest round of weatherization
funding. The new chunk of money means Oregon has received 50 percent of its stimulus money for a
weatherization program aimed at helping the low-income, elderly and families with young children...
After the state shows successful implementation of its program, Oregon should receive another $19
million, for a total $38 million from the stimuius bill, known as the American Recovery and Reinvestment
Act. It received $4 million earlier this year for training and ramp-up activities. The $15 million awarded
today will weatherize 4,635 homes in Oregon. The state is granting the money to 17 community groups
and five Native American tribes with experience in getting energy efficiency measures to low income
households.” [The Oregonian, 6/8/09]
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Children?s IQ Can Be Affected by Mother?s Exposure to Urban Air pPollutants

July 20, 2009 -- prenatal exposure to environmental pollutants known as
polycyclic aromatic hydrocargons (PAHs) can adversely affect a child?s
intelligence quotient or IQ, according to new research by the Columbia
Center %or Children?s Environmental Health (CCCEH) at the Mailman School
of Public Health. PAHs are chemicals released into the air from the
burning of coal, diesel, oi1 and gas, or other organic substances such

as tobacco. In urban areas motor vehicles are a major source of PAHs,

The study findings are published in the August 2009 issue of /Pediatrics/.

The study, funded by the National Institute of Environmental Health
sciences (NIEHS), a component of the National Institutes of Health, the
U.S. Environmental Protection Agency and several private foundations,
found that children exposed to high Tevels of PAHs in New York City had
full scale and verbal IQ scores that were 4,31 and 4.67 points lower,
respectively than those of Tess exposed children. High PAH levels were
defined as above the median of 2.26 nanograms per cubic meter (ng/m3).

?These findings are of concern because these decreases in IQ could be
educationally meaningful in terms of school performance,? says Frederica
perera, DrPH, professor of Environmental Heach Sciences and director of
the CCCEH at Columbia university Mailman School of Public Health and
study lead author. 7The good news is that we have seen a decline in air
pollution exposure in our cohort since 1998, testifying to the
importance of policies to reduce traffic congestion and other sources of
fossil fuel combustion byproducts.?

The study included children who were born to non-smoking Black and
Dominican American women age 18 to 35 who resided in washington Heights,
Harlem or the South Bronx in New York. The children were folTlowed from
in utero to 5 years of age. The mothers wore personal air monitors
during pregnancy to measure exposure to PAHs and they responded to
questionnaires.

At 5 years of age, 249 children were given an intelligence test known as
the wechsler Preschool and primary Scale of the Intelligence, which
provides verbal, performance and full-scale IQ scores. The researchers
developed models to calculate the associations between prenatal PAH
exposure and IQ. They accounted for other factors such as second-hand
smoke exposure, Tead, mother?s education and the quality of the home
caretaking environment. Study participants exposed to air pollution

Page 1
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levels below the average were designated as having ?Tow exposure,? while
those exposed to pollution Tevels above the average were identified as
?high exposure.? A total of 140 children were classified as having high
PAH exposure.

?The decrease in full-scale IQ score among the more exposed children is
similar to that seen with low-level Tead exposure,? noted Dr. Perera.
?This finding is of concern because IQ is an important predictor of
future academic performance, and PAHs are widespread in urban
environments and throughout the world. Fortunately, airborne PAH
concentrations can be reduced through currently available controls,
alternative energy sources and policy interventions.?

Mailman School of Public Health?s Li zhigang, Robin whyatt, Lori
Hoepner, Shuang wang, David Camann, and virginia Rauh were co-authors of
the study.

“The columbia Center for Children?s eEnvironmental Health* ? part of the
Mailman School of Public Health at Columbia uUniversity 7 is a leading
research organization dedicated to understanding and preventing
environmentally related disease in children. Founded in 1998, the Center
conducts research in New York City, including the study of mothers and
children in Northern Manhattan and South Bronx, a world Trade Center
study, as well as Krakow, Poland, and Chongqing, China. Its mission is
to improve the respiratory health and cognitive development of children
and to reduce their cancer risk by identifying environmental toxicants
and conditions related to poverty that increase their risk of disease.
In NYC, the Center collaborates with residents and partner organizations
in washington Heights, Harlem and the South Bronx to share research
findings with the local communities in ways that are meaningful and
usable in daily 1ife. (www.ccceh.org)

“aAbout the Mailman School of Public Health

*The only accredited school of public health in New York City and among
the first in the nation, Columbia university Mailman School of Public
Health pursues an agenda of research, education, and service to address
the critical and complex public health issues affecting millions of
people Tocally and globally. The Majlman School is_the recipient of some
of the largest government and private grants in Columbia uUniversity?s
history. Tts more than 1000 graduate students pursue master?s and
doctoral degrees, and the School?s 300 multi-disciplinary faculty
members work in more than 100 countries around the world, addressing
such issues as infectious and chronic_diseases, health promotion and
disease prevention, environmental health, maternal and child health,
health over the 1life course, health policy, and public health .
preparedness. www.mailman.columbia.edu <http://www.mailman.columbia.edu/>

Home <http://www.mailman.hs.columbia.edu/> | columbia_university
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Effect of Prenatal Exposure to Airborne Polycyclic Aromatic Hydrocarhons on
Neurodevelopment in the First 3 Years of Life among Inner-City Children
Frederica P. Perera,’ Virginia Rauh,! Robin M. Whyatt,' Wei-Yann Tsai,'2 Deliang Tang,’ Diurka Diaz,"

Lori Hoepner,’ Dana Barr,? Yi-Hsuan Tu,’ David Camann,? and Patrick Kinney’

‘Columbia Center for Chitdren’s Environmental Health, Maitman Schoo! of Public Health, Columbia University, New York, New York,
USA; *Department of Statistics, National Cheng Kung University, Taiwan, Repubtic of China; *Centers for Disease Contral and

Prevention, National Center for Environmental Health, Divi

and Environmental Chemistry, Southwest Research institute, San Antonio, Texas, USA

Our prospective cobort study of nonsmokiog African-American and Dominican mother

children in New York Ciry is evaluaring the role of prenatal exposure to usban pollutants, inclading
potycyelic aromatic hydrocarbons (PAHS), environmental tobacco smoke (ETS), and pesticides, in
the pachogenesis of neurobehavioral disorders, We used the Bayley Scales of Infant Development to
evaluate the effects on child mental and psychomotos development of prenatal exposure to aitbormne
PAHS monitored during pregaancy by personal air sampling. Bohavioral development was assessed

by the

ild Behavior Checklist. We adjusted for potential ¢

£

graphic factors and prenatal exprsuse o ETS and chiorpyrifos. Prenatal exposure o PAHs was not

havioral prob

associaned with psychomotor develop

indux or &

However, high prenaeal

exposure to PAHs {upper quartile) was associared with fower mmm! devclopment index at age 3
B = —5.69; 95% confidence interval {CI), —9.05 to —2.33; p < 0.01]. The odds of cognitive develop-
mental delay were also significantly preater for children with high prenatal cxposure (adds ratio =
2,895 95% CL, 1.33 0 6,25 p = 0.01). General estimated equation analysis showed a significant age

x PAH effect on mental develoy »

= 0.01), «

ing the age-specific regression findings.

Further adjustment for fead did not alter the relationships. There were no differences in effect sizes
by ethaicity. The results require confirmation but suggest that environmental PAHs at levels

recently encouotered in New York City air may adversely affect children’s cogn

¢ development at

3 yoars of age, with implications for school performance. Key words; air poltution, neurodevelop-
ment, polycyelic aromatic hydrocarbons, prenatal. Environ Health Perspect 114:1287-1292 (2006).
doi: 10.1289/chp.9084 available via heep:#/d.doi.org/ [Online 24 Apsil 2006]

The impact of environmental toxicants on
children’s health is increasingly recognized as
significant (Faustman 2000 Greater Boston
Physicians for Social Responsibilicy 2000;
Landrigan et al. 1999: Perera ot al. 2002).
Flunsan and experimental studies indicare thae
the fetus and infant are more sensirive than
adults to diverse environmenral toxicants,
including lead, mercury, cavironmental
rohacco ~nm!w (E” tic arom n»(-
hydrocarbons (PAMS), and pesricides (National
Research Council 1993; Neri er &l 2006;
Perera er sl 2005hy Whyare and Perera 1995:
World Healdh Organization 1986}, Urban
minority populations represent high-risk
eroups for adverse health and developmental
1999 Federic

). polyes

outcomes {Cladie o al. d

Lin 2003 New York Ciry Departmenc of

Health 1998; Pererz e al.
u

2002}, Alchough
ban air pollution crosses guwmphn and
saciveconomic boundaries, these same popula-
dons are likely t be more heavily exposed
indoor and surdoor air pollation and pesticides
(Breysse er al. 2005; Olden and Poje 1995:
Perera er al. 2002). As reporred previously, the
present study cohort has had subscantial
although variable exposure o multiple contam-
inants during pregnancy, with 100% of sub-
jcts having exposure to PAHs and pesticides in
the air during pregnancy and 40% reporting

ETS exposure (Perera et al. 2003; Rauh eral,
20045 Whyatr ¢t al. 2002). PAH exposure in
this urban cohore of nonsmakers i lrgely duc
o traffic sources and ETS {which was con-
trofled for in snalyses

To our knmvhdtm\ there have been no
prior human studies of the effect of prenaral
cxposure to aisborre PAHs on child develop-
ment, However. prenatal exposure to ETS has
ed with reduced fecal groweh aund
cognitive funcrioning (Martinez er al. 1994
Rauh et al. 2004; Schuster and Ludwig 1994
Sexron ot al. 1990; Windham ec al. 1999;
Yolron et al. 2005). Associarions have been
obscrved ber

been assoc

«en prenatal exposure to the pes-
dicide chiorpyrifos (C
mental outcomes in experimental systems
(Aldridge et al. 2005). Lead and mercur
known d:\ch)pnunm} toxicants affecring feral
development (Ageney for ¢ Substances and
Disease Registry 1999 Canfield er al. 2003
Grandjean ecal. 19975 Lanphear ez al. 2000).
In addition to being genotexic and car-
cinogenic, PAHs such as benzofalpyrene (Bal)
are endocrine disraptors (Bostrom et al, 2002
Bui cral. 1986: Kazeto et al. 2004), Prior labo-
ratory and homan studies in Censral Europe
and in onr New Yark Ciey cobore indicate that
transplacenial exposure co PAHS is associated
with adverse birth outcomes {Barbieri et al.

) and nevrodevelop-

Y are

Environmental Heaith Perspectives « vouwn 114 | nuwses 8 August 2006

sion of Laboratary Sciences, Atlanta, Georgia, USA; ‘Department of Analytical

1986; Bui ec al, 1986; Dejmek o al. 2000
Leyraverend et al. 1984; Perern ce al. 1998,
2005a). In the present analysis, we evaluared
the effects of prenatal exposure to airhorne
PAMs, estimated by personal air sampling of
the mother during pregnan
psychomortor development of children
I‘mugh 36 months of age, conerolling for
phy . biologic, and p\w.msmnl derermi-
nants of these outcomes.

Materials and Methods

Study subjects. The present cobort study s
being conducted by the Columbia Conter for
Children's Environmental Health (CCCEH)
(Pesera et al. 2003), The study was approved
by the Institutional Review Board {IRB} of
Columbia University. Daminican and African-
American women {cthnicity classified by self-
teport) residing in Washingron Heighrs,
Central Harlem, and the South Brony, New
York, who registered at the obsterrica/gynecol-
ogy clinics at New York Presbyterian Medi
Center and Harlem Hospital by the 20th w

¢, on mental and

of pregaancy were (xppw(u.hcd in the dinics
for consent. time, the women agrecing

w participate in the prospective cohort study
signed the IRB-approved consent form.
Eligible women were nonsmokers during the
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current pregnancy; were free of diabeses, hyper-
tension, and known HIV; had no documenied
or reported drug abuse: and had resided in
the wren for at lease T year, Ac the time of this
repore. of 648 consenting and cligible mother-
whan pairs, icipating in the
cohort study: 271 children had reached 3 vears
. The retention rate for the full cohore was
834 at the d-vear follow-up, There were no
significant differences between women rewined
in the study versus those who were lost ro
follow-up. on maternal age, erhniciry, macicat
status, education, mcome, gestational age. or
hirsh weight of the newhom,

In this report we focus on the 183 children

3 o hud vidid prenawal PAH
manitoring dut, all three anpual developmen-
siounaire data on
ETS, measwrements of cotining in maternal
and cord blood samples = 23 ng/mL {ro
exclude the possibility thar the mother was an
active smoker), and CPF level in card blood.
This group did not differ in any of the mater-
nal of infant characreris expo-
sures in Table 1 from che 80 children 3 vears
of age excluded from the analys
missing data. Of these, 64 children were
excluded because of missing developmental
resting daca.

Personal interview. A
was administered by a trained bilingual inter-
viewer during the last rrimester of pregnancy
Perera et ul. 2003371
demographic information, residential, health,
and eovironmental bistory, including active and
passive smoking theuschold members who
sake and estimared smoked per day
by smoker(sl]. and socioeconomic information
relared to income and cducation, Postmatal

536 were sl par

eary of age wi

ral 4

sevsments, prenatal qu

ties oF preng

s because of

S-min questonnae

he questionnaire clivived

Jgaretn

Tabte 1. Charactaristics of the study popuiation by PAH exposure level {n

interviews were administered at 6 months,
annually, and every 36 months in benween o
determine any changes in residence, exposur
o FUS and other healdy or environmental
conditons.

Prenatal personal PAH assessment.
During the thivd trimestes of pregnancy, per
sonal monitoring was carried our as proviously
deseribed (Perera et al. 2003), Vapors and par-

ricles £ 1.5 py in diamerer were collected ona
precleaned quartz microfiber flter and a pre-
cleancd polvurethane foam carcadge backop.
The samples were analyzed av Southwest
Research Tnstitare {San Anwonio, TX) for
benzialanthracene, chiysene, benzoffifluro-
anthene, benzol Hfuroanthene. Bal'| tndeno-
1.2, 3-ediprrenc. dishenziadfanthracene, and
benzoig b fdpervien
et al. 120043, For quality vonerol, cach per-
sonal monitoring result was assessed as t

ax described by Tonne

in How rate. rime. and completeness
183 subjects had

ACCHTACY
of documentation. Al of the

samples of accepeable quality.
Biologic sample collection and aualysis, A
sumple of umbilical cond blood (30-60 ml)

was coltecred ar delivery by syringing blood
into @ heparinized syringe o avoid dotdng. A
sample of matermal blood (30-35 mb) was
cotlected wird

in 2 days postpartum ingo
heparinized edicals
Franidin Lakes, NI) by hospital staff. Samples
were processed at the CUCEH laboraory, and
portions wore sent fo the Envitonmenaal
Health Laboratory ar the Centurs for Discase
Control and Prevention (CDC: Adanras GA)
foor annalysis of cotivine, heavy meras, and pes-

acurainer tubes (B

ticides. Plasma cotinine was analyzed wing
high-performance liguid chromatography
atmaspheric-pressure ionization mndeor mass

8317

Charag

Hrunand DAL canasire g

orence i}

Contload

37
356445
1608 2578

Waluos are mesn s 50 or percent

singluges subjects with MO and/or PDYin = 1830 SHigh s

was defned a5 all Gthers {quartiies 1, 2. 31 There was na difference betwean the IWo BXpOSUre GIOURS with respect 10
any of the characteristics, exceat for e home envireament “Cord tpad was avaiiable n 3 subset 0f 135, "p ¢ 0.05, vy

Witoxon sank-sers test
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spectrometry as described by Bernert et al,
(1997, 2000}, Plasna levels of CPF were ana-
fyzed using isotope-dilution gas chromarogra
phy-high-resolution mass spectromeny as
deseribed by Barr cval. (2002} In a subser
Uz = 1351 of subjeces, lead was analyzed by
inductively coupled plasmia mass specrromerny
(2003

Iuformation en pregnancy outcones.
Information was abstracred by the eesearch
workers from mothers” and infants” medical
vecords after defivery. incduding gestational age
at bireh, tnfant sex. birth weight, lengeh, head
circumference. infant malformations, and preg-
naney complications. Gesrational age was based
on madical records for alnost all subjecrs.
Where those data were missing, gestational age
was aideulated from dhe Jast mensaraal period.

Measures of child behavior and newro-
development. We used the Bayley Scales of
Tofant Development-Revised (BSTD-11) 10
assess cogaitive and psyehomotor devdopmens
ar 12, 24, and 36 months of age (Bayley 1993),
The BSID- is the mose widely used norm-
referenced developmental test for young chil-
dren, can be wsed to dingoose developmental
delay, and is known o he sensitive to the devel-
apmental etfeces of toxic exposures such s lows
fevel intraurerine lead. The sabiliny of cognitive
assesstyents during the first few years of life s
limited. but the predictive power fncreases afier
> vears. When administered av 3 vears of age.
the BSID-IE has moderue pred
subsequent intelligence and school performance
and is clinfcally useful for the identificagion of
children performing in the subnormal range
{Bayiey 1993: Burchinal ot al. 20005 Sternberg
et al. 20017 Fach test yields a developmental
quoticnt (raw score/chronologic aged, which
generates a mental development index (MDI
and a carresponding psychomortor develop-
ment index (PDB. I addition, children are
classified as normal (> 85}, modenarely dolayed
> 70 and = 85), or severely delayed (x 70)
i
was tested under vontrolled conditions at the
CCCEI by a bilingual research assis
srained and checked tor weliabiliy. Tnthe pre-
seat study, the inerrater reliabiliny for the
24-month MDD was 7= 0.92. based on double
scoring of o random 5% of the sample (Rauh
cral. 2004), One hundred cighty-one children
bad complete MDUat 1, 2, and 3 years of age:
181 had complete data on PDI, and 183 had
cither complete MDTor PDIL

Bebavior problems were measured by
maternal report on the 9-item Child Behavior
Checldist {CBCLY for children 1.5+5 years of
age. which collects information on child
behaviors occurring in the past 2 mounths
tAchenbach and Rescorla 20003, The CBCL &

well validated, casy to adminiszer, and usehul 2

tive power for

based on standardized cut-poinss, Lach ¢

ETEN

2 sercen For behavior problems. The ol
Probiems (T} score is the sum of the scores on

vouswe 114 L noveer 81 August 2006 « Eovironmental Health Perspectives



134

tifects of prenatal exposure 1o air poliution on chitd development

the specific problem trems plus the highest
score on any additional problems entered by
the respondent for the open-ended fem 100,
and is computed by summing the scores for
the problems » 63 {» 90ch percentile)
represent the clinical range. and 1 scores
berween 60 and 63 (83rd to 90th percentile)
represent the bordedine range. The CBCL also

ields scales derived from the Dizgnostic and
Statistical Manual of Mental Disorders (2000)
that are inteaded 1o approximate dinical diag-
noses, including affective, anxiety, pervasive
developmental, attention deficit/hyperactiviry
and oppositional deflane problems. All sub-
seales are scored continuously and also care-
gorically using a borderline or clinical
cut-point corresponding to the 98th pereentile
for each domain. One hundred sixty-cight
children of the children with Bayley scores
also had CBCL dara.

Maternal nonverbal intelligence
sured by the Test of Nop-Verbal Inselligence,
second edition (Brown cral. 19903, a 15-min,
language-free measure of general intelligence,
relatively stable and free of cultural bias. The
test was administered when the child was 3
¥ “The quality of the proximal care-
taking environment was measured by the
Home Observation for Measurement of che
Environment {Caldwell and Bradley 19793,
administered at 3 years of age. The insteu-
ment 4 physical and interactive home
characeeristics (Bradley et al, 1989}, is predic-
tive of developmental scores in early child-
hood, and has been widel
nearatosicity fe.g., Bellinger ot al. 1988).

Staristical analysis. As in prior analysis
{Perera ecal. 2003), 3 composite PAH vari-
able was compured from the eighr inter-
corrclated PAH air concentration measures
{r values ranging from 0.34 to 0.94; all p-val-
ues < 0,001 by Spearman’s rank), This vari-
able was dichoromized ac the fourth quarile
(4.16 ngfm*) o obtain  measure of hightlow
exposure that is more robust than the contin-
able. The CPF variable was also
hotomized at the fourth quareile as prev

oF

s of age

e85

used in studies of

BORN VA
d
ously described {Whyate et al. 2004, The
concentration of lead tn cord blood was
wreated as a continuous variable.

stimated the associations berween pre-
nztal PAH expasure (righflow) and develop-
mental scores {cognitive and psychomotorn) for
12, 24, and 36 months of age using multiple
lincar regression for continuous outcomes
(MDI and PDI and logistic regression for catc-
gorical outcomes (likelihood of being dassified
as developmentally defaved). We estimated
associations berween prenatal PAH exposure
thigh/low) and behavior problems in the ¢

cal range at

ni-

A6 months of age using logistic
ssion, We used general estimared equation
(GEE) {Liang and Zeger 1986} to estimate the

size of the PAH effect over rime (through

36 months) and at specific time poines. To
evaluate trends over time, the model compares
the two exposure groups in terms of the differ-
ence in MDI scores ubtained ac t year of age
(bascling) ve 2 years and 1 year versus
3 years, respectively, GEE has the advanmge of
requiring fewer assumptions than other meth-
ads; thas, the resules of GEE are more robust,
Al effecr estimates, 95% confidence intervals
(Cl8), and pvalues (@ = 0.05) were generated
using SPSS (vewsion 11.5: 8PS “hicag

1L} and SAS {version 9.0: SAS Institute lnc.,
Cary. NCY. Covariates were retained in the
models as potential confounders if they exhib-
ited a refationship {p = 0.1} with motor or men-
wal development, regardless of their association
with PAH exposure. The final models included
an indicator for PAH exposure. the child's exace
¢ administration, child’s sex, erhnicit
at birth, quality of the home
po-
cribed

Tne., Chicago,

age at 1
gestational age
{caretaking) environment, and prenaral ¢
sure o ETS and CPF measured as d
abave. In addidon. the possible confounding
of prenatal exposure by lead was tested in the
suhser of 135 children with available dara
Interacrions of PAM exposure with other inde-
pendent variables were tested as appropriate,
We assessed potential mediation of the
association berween PAH exposure and devel-
opment over time by including those feral
ameters previously shown o be
v prenatal PAH exposure (birth

growth g
affected b

weight and head circunference) in the ood-
els. TF the estimate of che PAH offecr on
acwrodevelopment was attenuated in the pres
ence of a feral growth parameter, mediation
was considered to be presear,

Results
Table 1 describes the characreristics of the
sample srratified by level of PAH exposure.
There were no significant differences berween
high- and low-exposure groups excepr for the
home environmens, which was less favorab
in the high-exposure group, Prenacal PAH
exposures averaged 3.49 ng/m?, with a range
of 0.65-36.47 ng/m?: 39.3% of children had
prenatal ETS exposure. Table 2 shows the
mean ¢ SD or proportion for the develop-
wmental outcomes. These include the indic
of performance on the BSID-L, including
MDI, PDL proportion moder
on the mental index, and proportien moder-
ately defayed on the moror index for cach of
the exposure groups at 12, 24, and 36 montt
of age. Table 2 also shows the mean + SD for
the CBY ore far wial behavior problems,
In univariate analysis of children with all
three devclopmencal measures, prenatal expo-
sure to PAHS was significandy associated with
MDT arage 3 (B = ~4.68: 95% CIL -8.13
~1.240 p= 0,01 2= 203) burnot MDEa Tor
2 vears of age nor witch PDL Table 3 shows the
age-specific parameter estimates for prenaral

arely delay

Table 2. Mean + SD and proportion for developmental and behavioral outcomes at 12, 24, and 36 months,

Domair:

Z manths

eprent det:
wor devalopment
psychemotor developmet d

NA, not applicable.

I = 181 with all 3 years of MD1 data. %0 = 181 with ol 3years of PDI gata. %7 = 168 with all 3 years of MDY and/or PDJ and
hehavioral data T score). "MDI < 85 "D < 700D} < 85 4PD1 < 70,

Tabte 3. Muitipie finear regression models testing effects of prenatat PAH expasure et 12, 24, and 36

months using MD1and PDI? {n = 181},

12 months

224 months Mg

el

7452

Gesrational
Home

PO

Conatant

Eth 1 = others)
Sex{t =g
fonal age

Home eavironment

<00t

“Models were atso adjusted for prenatal £TS and CPF. Fu
ates did not alter the resulis.

Environmental Health Perspectives + votsme 114§ numsir 8 | August 2006

er inclusion of maternal 1 and maternal education as covari-
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PAH exposure effects on mental and motor
development. by multiple regression adjusting
for the covariates as described i statis
analysis (= 1810 There was @ significant effect
of prenatal PAH exposure on MDI at age 3
= =309 95% C1, -9.05 10 ~2.33; p < 0.01)
L P was not assoc-

ical

but not 1or 2 years of ag
ared with PAH exposure at any age. Alwogether,
the exposures and covariates accounted for
approximatddy 31.2% of the var
scores at 36 months. Nane of the inter:
rerms of PAHs and the sociodemographic or
expostre variables was significant. 'Uhere was
no sighificant interaction between PAH expo-

sure level and home environment, suggesting
that the magnitude of the 36-month prenatal
PAH effect is not affected by the quality of the
carctaking environment.

In univariate logistic re
the likelihood of a child expe
ate mental developmental delay ac 3 vears of
age was significandly increased s 2 funcdon of
prenatal PAH exposure {odds ratio = 2.05:
959 CL115- # = 0.01), but again, the
relationship was no¢ seen ae | or 2 yeass of age

srossion analysis,

ricncing moder-

3

nor with psychomotor developmental delay.
Table 4 shows the results of che logistic
regression analvsis adjusting For the relevane

Tabie 4. Logistic regression model
psycha

notor development detay at 12, 24, and 38 months” {11=

covariates as described in seatisteal analyses,
The odids ratio for delayed mental develop-
ment ac 36 months of age wi 3 (95%
wns 1811 PAH exposure was not
significant prec clop-
ment. Fhere were no significant interactions
berween PAHY and che odber covariates in

o of psychomotor de

Table 3 and Figure | show the resules of
the GEE analvsis of PAH effecrs on cognitive
development over the 3-vear follow-up period.
The significant age x PAH effect on mental
development s 0.01) confirms the age-spe
<ific regression findings showing that an

adverse impact of prenasal PAH exposure on
this developmensal domuain was seen only over
dme, For motor development, there v
ignificant relacionship (Table $). A
age. the decrease in MDY from baseline was
significandly greater for high-cxposed com-
pared to Jow-exposed children {(p = 0.01).
whereas the differeace was not vignificant a

X8 1y

3 years of

2 years of age. The results of analyses nsing

continuous measure of PAMS were generally
similar but less significane. Inclusion of feral
groweh parameters (birth weight or head cie-
cumference) did uor alrer the effect of PAHs
on 36 month MDI Inclusion of cord lead as a

s testing effects of prenatel PAH wxposure on the odds of mentai and

81}

aodels were alse adiusted for prenatal ETS and CPF. Further melusion of maiernal Hl and maternat education as o

2168 gt not alter the results,

Table 5, Cognitive menta! development in children 12 months through 36 months of age by GEE {4

measurements),

SKodsls were also adjusted for prenatat £T8 and CPF.

1290

covariate did not materially aler the associa-
tion hetween PAMS and development. The
resulrs of regression of toral CBCL behavior
problems on prenatal PAH exposure were not
significant, nor were any of the subscales
significantly refated to PAH exposure.

Discussion

Previous results from this cohort have
indicated thar exposare ro PAM air poltutants
during pregnancy has produced DNA damage
and impaired feral growth (Perera et a
200%, 2005b). The present analysi
further impact of prenatal PAH
cognitive devcdopment. The infaves who had
been exposed prenatatly o the highest PAH
scoved significantdy lower on MDUac

Although rthe adjusred
mean MDI scores of the high-
exposed PA groups ditfered by only 5.69
poings, amaong the highly exposed children the
odds of having MDD seores < 83 ar 3 vears of
age (indicating moderare delay) were
times grearer than the odds among unexpo:
children. This suggests
children are potenually at risk for performance
dehcits anguage. reading, and math) in che

and low-

t more exposed

carly schoal years. In fact, developmental
delaved children are eligibt
tion seevices designed for children who are at
possible risk for carly school failure, The
observed magnitnde of the PAH effecr on
arly development in this study is comparable
o that reporeed For low-
(Schwarte 19945, In this scudy, there way no
cffect of PAHSs on cognitive development ar

cears of age, nor w
development and behavioral problems associ-
ated with PAMs. The impact of PAHs on
mental development at 3 years of age does not
appear to be modiated by birch weight or head
circumference, fetal growth parameters provi-
ously shows to be associated wich prenatal
PAH exposure i this cohort (Perera et al
The children are being followed o

¢ for carly Tnrerven-

ol lead exposure

¢ psychomotor

ears of age, 5o subsequent sesting will

@
2
5
g
a
=1
=
2
&
)
2 2% ¥
Age {mounths}

Figure 1. Estimated effects of prenatal PAH expo-
sure on cognitive development in children 12 months
through 36 months of age by GEE. The model was
adjusted for the child's exact age af tost administra.
tion, child’s sex, ethnicity, gestational age at birth,
quality of the {caretaking) home envirnnment, and
prenatal expasure to ETS and CPF.
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provide a picture of the developmental trajec-
tory ni this group.

o our knowledge, there have been no
prioe studies of the role of prenatal exposure 1o
alrborne PAHs in child ncurndc\'ehw[nncn(
However, a study in the Czech Republic
reporced that schoolchildren in the districe of
Foplice, which had higher levels of PAHs and
other air pollutants from coal burning than
did the districr of Prachatrice, had a signifi-
candly higher reacher referral rare for clinical
assessment compared to Prachatrice, although
most bjective performance measures did not
1996).

by which PAMs might
atfect the devcloping brain are not known.
Howaever, feral toxiciey may be cansed by
antiestrogenic effecrs {Bui et al. 1986) bind-
ing to the human aryl hydrocarbon recepror
to induce P450 enzymes (Manchester et al.
1987), DNA damage resulting fn activation
of apoptotic pathways (Meyn 1995: Nicol
et al. 199%; Wood and Youle 1995), or bind-
ing 1o receptors for phcental growth factors

metal

he mechanisms

h

range of oxygen and

2000,

resulting in decrensed ex
nutriens {Dejmek et a

In ¢he prosent cohore, the mean develop-
mental scores are below average for the normed
population, reflecting the low-income nature
of the

in this study {¢
and Corwyn 2002; Burchinal et al.
¢ Luster and McAdoeo 1996} In addition,
<hikdren from homes with fow levels of stimu-
tation and mother-child interaction had signi
tcantly lower scares on the Bavley cognit
Jindependent of PAH exposure,

This seudy has the advantage of heing
based on individual prenatal exposure dam
from persanal monitoring and biomarker
analh as well as extensive medical record
and questionnaire data. However
by the maodest sample of subjects for whom
daga from all relevans domains are currentdy
available. Morcover, relasionships observed i
fow-income minority women might be d
ent in women of other races or uhnu LU]\\IL\L
or soviceconomic backgrounds. Further, it is
passible that high fevels of PAHs may be
ciated with fiving near an e
as a bus route or

carchment are

seale

it s limited

POSUIE SOUFCE SU

arage leading to some
uncontrolled umf}mndin; by sociocconomic
stazus even within our low-income popul arion,
Another limitation is that we lacked air
monitoring daw for all three trimesters and
were therefore not able to compare exposures
across these three periods, W 1 post-
nacal personal air monitoring data for PAHx
and were unable ro control directly for posma-
tal PAH exposure. However, when we con-
trolled for change in residence as a proxy for
variation in PAH exposure herween the pre-
andd postiaral pertods, the effeces of prenueal
PAMs remained. We also lacked postnaal
environmental lead exposure daca, which may

also s

Environmental Health Perspectives » vowume 1141

Irave been a critical perind of exposure w this
known developmental toxicant. Additional
studics are needed to rease apare the ¢
prenatat and posmatal exposure to PAHs and
w confirm the present findings.

s of

Conclusion

This study provides evidence that environ-
mental PAHSs at levels recently encountered in
the air of New York City may
cognitive development of children, The results
require confirmarion but are of porential con-
cern because compromised mental perfor
manee in the preschool v < an important
precursor of subsequent educarional perfor-
mance deficies. PAHs are widespread in urban
enviranments worldwide largely as a result of
fossil fuel combustion. Fortunately, airhorne
PAH concencradons can be reduced through
currently available pollution conrrols, greater
energy efficiency. and the wse of alternative
encrgy sourees (Wong er al. 2004).

adversely affect

ars

REFERENCES

Athenbach T, Rescoria L 2008, Chit Bebavior Choskist for
Ages 1 125 7-28-0 e, Burlington, VT:Achenbaet Systan
of Empicicaily Based Assessmeat {ASEBA}

Ageney for Toxic Substances and Disease Registry, 1999
Toxicolagicas Profile for Mescary. Avants, GA:Agency for
Toxic Substances and Disease Ragisuy,

Altridge JE, Meyer A, Seidicr BJ, Siotkin TA. 2005, Alterations

i i Serplose! nd dopantinergic

astivity in sduithood atter prenata or neonatal

Environ Heslth Parspect

2

yrapti
tarpyrilos exposure
1131627-1031.
Barbieri . Ogrio £ Rossi 0, Astigiano S, Rossi L (986,
Fmbwuwncuy of beizoiaipyrane and some of s sy
8 9.

K MA,
i mmimil far :N

J L'\'ovmmgf B rmdy‘ TPC nol B ‘Wd l\
Baytey N. 1992, Bayley Scalus of Infant Deve:
San Antasio, TX.Psyehaiogicat Corp
Bailinger D, Levitan A, Waternaux C, Nevdipman

Rabinowitz M. 1988, Low-levet lead expasure, social ¢

and infant deveiopment. Newrotoxicel Teratol 1487503
Bernart JT, MeGuffey JE, Merrison MA, Pirkie JL. 2000,
isan of serm and salivary cotining messurem

Se1 77893111
pment. Ind ed.

H
E
S
2
£

2 15 tehaceo

<
Besnort JT, Turner WE, Pirkle JL, Sosuoff £3. A
Waldren MK, of 3l 1997 Devetepment and vafidation o‘
sansi
smakers
atmospheric p
ny. Clin Che
Bosiom CF, Gere P Hanb(‘

Hiqusid shromatagraphy/
Ssare iaization tandem mass speCteome

nd cogmwo e xopnm:w
in the first 3 years of ife: a colaborative siudy nvolying
Si sites and the coups in North America, Dev
Payehol 28217235,

Braiey RH, Corwyn RE. 2000 Moderating offect of perceived

mity contlict on the resation between home

iranmantal prac ad the wekl-being of atol

J Fam Paychol 1240365

. Buckiay T4, Williams D, Beck CM, Jo S,

o1, 2005, lindoor exposyees 10 air pallutants

Nunger 81 August 2006

and aiiergans in the homes of asthmatic children in inner
city Baitimore, Environ fies 98:167-116,

Brown L, Sherbanos B4, Jubnson SK. 1590, Test of & erbal
ritel asure of Cognitive
Abitity. 204 pdd. Au TY PRO-ED ine.

Bui QG Tran MB, West W, 1336, A comparative
e e effects of me

study of the

e e

il B | Brysnt DM, We ik B

on and mediating processes i

tve performance of children of 1o

Amarican families. Caiid Doy 65:935-954

MR, Roberts
Cumulative et 3 com
parison of statistical fsk madais. Dov Payohot 36.793-507

Caldwall BM, Bradiey Ri. 1978. Home Dbservation for

surament of the Environment. Littie Rock, AKUsiversity

sas Press,

Cantieid AL, Hondeeson OR, Cory-Slechia BA, Cox £, Jusko TA
Lenphear BP, 2003 intellectual impair children
with bload lead coscontzations betow 10 g per degiiter
N Engl J Med 2815171521

CDC. 2003. Whots Bingd Lead, Cadmium and Mercury

d Using Inductively Coupled Plasma Mass

;. DLS mathod code 2083-01/0D. CLIA

se Cortroi and

cogni
come African

1499,
Fatps n

gan PJ.

Lands

L, Doucette J.
factors gnd asthina
New York City. J Asthina 36:383-350.

Deimek J, Sofansky §, Beno§ 1, Lenitek J, Seam RJ. 2600, 71
imyant of polyeyoiic arematec bydrocarbons and fing parti-
cles an pr  autcome, Environ Hoalth Perspect
108:1153-3164,

DW ostic and Statistica: Macsssl of Melal D

Clavdio L Tulto

5. 2900

chittren’s s
al toxicants, Environ He.

F:),us\'mw EM, 2000 Mc(:hmt\
septibiity to environme!

Porspoct 108:13-21
Foderico MJ, Lis AH, 2003, Dvercaming chik
r-city goor. Padiatr Clin %

dhood asthuna dis
orth Am

50:685-575.
Grandinan P, Woin
1997, Cagn
prertatal pXpasy

igit in 7-year-oid o
o t0 tetbyimereury. Ne

Braater Boston Prysicians fur SMH\ Rﬁ\pu"s bi ?w 2000 40
Hasm's Way: Toxic Threats to E! hiidi
MAGreater Boston Physicians 4

Kazeto ¥, Place AR, Trant JM. 2004, Effects of

Y.
ndoezing dis-

rupting shegicats or (e exprossion of £YP19 gones in
alish [ Banio rerio) juvendes. Aquat Toxicol §3:26-34
Landrigan P, Ciaudio §, Markawitz S8, Barkowitz 3. Branoer B

Hamers H, of al. 1999, Pesticides and inner-city chiidr
exposures, sisks, ond provertion. Eoviron H s
107431437,

Lanphear BP, Diatrich K, Auinger P. Cox £, 2000, Cognitive
;e with biood lead concentrativas

ren aad adolesconts. Poblic H

o the route of adwiaistration ks
bunzolalpyront-nduced i atpr toxicity
ity. Teratology 29:
Liang KY. Zeger LL. 1985, Langity
wrafized fnear motels. Biometrika 734
Luster T, MeAdoo H, 199 Funm a
catiopal attal
Scope Perry preschacl o 0
Manchester DK, Gordon SK. Gofas CL.
1987, Ah rnceptor in haman piagenta siab
malybdate snd characterization of binding of 237,

benzolalpyrene. Cancer Res 47.4861-4863
Martine FD, Wright AL Taussip L. 1994, The of patee-
nat smoking o the bisthweight of newbems whose n
ers did not smoke. Ant d Public Koalth 84:1489- 1493,
Meye MS. 1995. Aaxa-telangiectasia and cellia

1o DNA damage. Cancer Res 555
National Research Council. 1993, Pasticioe e
infants and Children. Washington, DCNational Azatemy
Bross,
Nexi M, Ugalioi B, Baoassi S, Facic A, Holiand &, Krudsen 1E,

1291



Perera et al

137

ot al. 2606. Children's exposurs 1o eovironm
Biomarkers of genetic dam !

Now York City Bepartaent of Hoaith. 1998.1593. Vitaf
Statistics. New York New York City Depariment of Heaith,
p0sa BR, Gimelsiaein 1L, Weits PG, 1936,

Perera £7, tiims Wiyatt BM, Ketvin €4,
Shepard P, ot al 2002 T i praventiag e
aty reinted disense in young Ghideen, commurity

v Yark Gity. Enviran Health Persport

Tier

2t 2

VY, Xianey P, Camana 0, Bary O,
risplacental exposUTe ta e
n bicth outcomes in & multi-athaic popuiatian,
00111201205,
Vhyatt BM, Tang [, Tsai WY, Bernast 4T,
nmary of recent fad;
comes and deveinpmental effects of prenstal £T5, PAR,
and pestiside exposures. Newrotoxicsiugy 26:5/3 187,
Parera £7, Tang b, Whyatt B, Lederman 8, Jedrych

Workd Trads Centor area, P and China, Cancer
Epidaimiot Blomarker Prov 1403714
Pocgra FP. Whyatt RE, Jed: owski W, Raun V,
Santetia M. ot al. 1998, Recent deve
12 Gy @ stisdy of the of
peiveyhe arpmatic Sydrocarbens o0
; micd 197:309-316
Raub VA, YWhyat RM, Garfinket R, Andrews
o sl 2004 slopmental eteet
0 smoke and materal hasdship amang o
ratiico Torate! 26373385
sq H. 1934, 5 ing and the risk vf o
Med Woehensahr 1445
artz J. HISE Loweleve! bead expisare and eniidren’s #L o
sta-anaiysis ang Search for 2 threshoid. Enviren Res

Marnchoster D,

£5:32-55
Sexton M, Fex N1, Hebat JR. 1950 Prenatat exposure to

Srare BU, Benes | Binkay
otal 199 Tep
himan haalt

Storabe:

Bl at polutisn on
Perspact 104539 714,
0 €L, Bandy DA, 2001, The predictive
QAZL-4Y
10 BT Bocera R, Kinaoy PL 2004
anal polycylic arnmatic bydracarbos
at minority women i New York

Whyatt RM, Camans DE, Kirg
et al. 2002, Resiganti

y PL, Raves A, Ramire
pesticide use during p
aosity woman. Envis

Perspent 11507514
1 R, Perera FP. 159
stuties of eny:
ing fitus. Eavicon Health Parsp
Wayatt 8W, Rauht V, Barr 0B, Caman,
Gartiske! R, o1 2l 2004, Pra:

ign of
51 Ghitdren and the
103:105- 110,

OF, Andrews HE,
cide expos:

Stween pavitomental OhACED STOKE O}

alysis and mew data. P

Pecingt Epidamicl 13
fung BY, Bohike | gustman EM. 2004
s poliation reduction for

from Chieswicals during Infancy a

Neot for a S A
Criteria 58, GenpwaWorl nization,

Yoiton K, Dietrich K, Auinger P, L BP, Hornung R. 2005
Exgesure 0 arvironmantal tobacco smoke avd cognitve
abiiicies among U sdran and ad

Heath Parspoct 113:98-191

1292

vorone 114 { maeper 81 August 2006+ Enviconmentat Health Perspectives



Research |

138

Benefits of Reducing Prenatal Exposure to Coal-Burning Pollutants to
Children’s Neurodevelopment in China
Frederica Perera,? Tin-yu Li,? Zhi-jun Zhou,* Tao Yuan,® Yu-hui Chen,” Lirong Qu,'? Virginia A. Rauh,?

Yiguan Zhang,? and Deliang Tang 2

Department of Envirorumental Health Sciences, Columbia University, New York, New York, USA; 2Columbia Center for Children’s
Environmental Health, Columbia University, New York, New Yark, USA; *Chongqing Children’s Hospital, Chongging University of

Medicat Sciences, Chongging, China; “School of Public Health, Fudan University, Shanghai, Chin

and Enginesring, Shanghai Jiac Tang University, Shanghai, China

BACKGROUN

: Coal burning provides 70% of the encrgy for China's industry and power, but

releases farge quantites of polycyelic aromatic hydrocasbuns (PAHS) and orher poffutants. PAHs

are reproductive and develop
\

5

and carcinogens,

[ devel from the clusare of a coal-

OmECTIvVE: We i the benefit to

fired power plant that was the major focal source of ambient PAHs.

i

Mernons: The research was ¢ d in T

Ch g, Ching, where a coal-fired power

plant operated seasonally before it was

swdics cnrolled nonsmnking women and their newbor

‘hm down in May 2004.

Two identical prospective cohort
s in 2002 (before shutdown) and

2005 {after shutdown). Prenatal PAH exposure was measured by PAH-DNA adducts

(benzofalpyrene-DNA) in umbili
Developmental Schedules at 2 years

confoundes (including lead, mercury, and environmental tobacco smoke) w

I cord blood. Child development was assessed by the Gesell
of age. Prenatal exposure 10 other neuroto:

ars and patential
s measured, We com-

pared the cohorts regarding the assaciation between PAH-DNA adduct fevels and newrodevelop-

mental outcomes

ResuLs: Signific

ant assoclations previously seen in 2002 between clevated adducts
motor area developmental quotient (DQ) (p = 0.043) and average DQ {p = 0.

and decreased
47} were not

observed in the 2005 cohort {p = 0.546 and p = 0.146), However, the direction of the relationship

did not change.

CoNCLUSIO

he findings indicate that newrobehavioral development in Tongliang children bene-

fited by elimination of PAH exposure from the coal-burning plant, consistent with the significant

reduction in PAH-DNA addu

s in cord blood of children in the 2005 cohort.
implications for children's envivonmental health in China and efsewh

The results have

e

Key wonDs: China. coal burning. lead, uearobehavioraf development, PAH-DNA adducts,
prenawal. Environ Health Perspece 116:1396-1400 {2008). doi:10.1289/chp.11480 available via

birp:tledx.dui.org! {Online 14 July 2008]

China's vast industrial nerwork and power
tem cely on coal for approximately
% of their energy needs (Bconomy
3 Zhang et al. 2002). Coal burning in
s the major source of ambient poly-
cyelic aromatic hydrocarbons (PAHs). PAHs
are also present in obacco smoke and charred
toods. Molecular and epidemiolog

studics

show that fetuses and infanes are more sus-
ceptible than adults w environmental roxi-
cants including PAHs (Perera et al, 2005),
tead [Ageoncy for Toxic Substances and
Disease Registry {ATSDR) 20051, and mer-
cury (ATSDR 19995, © xperiment ally,
bennolalpyrene (BaPh, a representative PAFL,
is @ reproductive toxicant {Archibong et al.
2002}, producing nevrodevelopmental effecs
including deereased moror activity, neuro-
muscular, physiologic and autonomic abnor-
malities, and decreased responsiveness to
sensory stimuli (Saunders et al. 2002, 2003;
Waormley et al, 2004h). In swdics in Furope,
the Unired States, and China, prenatal expo-
sure to PAMs has been associated with
reduced feral growth (Choi et al. 2006: Perera
et al. 1998, 2003: Sedm et al. 2005 Tang

1396

et al. 2006) and developmencal deficies
{Perera et al, 2006}, Ia addition, PAHs are
mutagenic and carcinogenic, including via
transplacental exposure {Bostrom et al. 2002;
Bulw and Wartenberg 1971},

PAH-DNA adducts reflect individual vari-
ation in exposure, absorption, metabolic activa-
tion, and DNA repair; they therefore provide
an informative biologic dosimeter that has been
associated with risk of cancer and developmen-
tal impaitment (Baresch et al 1983; Perera
2007 Tang ecal. 2001). Here we use
adducts as a measure of exposure rather than as
a mechanistic marker. PAH-DNA addoc con-
centrastons n cord blood have been shown o
increase across & gradient of ambient PAH
exposure, albeir with substantial interindividual
variation (Perera et al. 2003 Whyatt et al,
1998}, Cord blood adducts in the 2002
Tonghang cohort (mean, 0.32 per 10%) were
significantly higher than those in cohorts of
newhorns in the United Seates and Poland
(Perera e al. 2005). As previously reported, in
the 2002 Tongliang, Changging, Ching,
PAH-DNA adducts in cord blood
were associated with reduction of birth head

et al

cohort,

¥Schoot of Environmental Science

circumterence {Tang et al. 2006) and reduced
developmental quotients (DQs) ac 2 years of
age {Tang et al. 2008). As in the present sam-
ple, comparison of all cord bloods showed a
significant decrease in adduct levels in 2005
(unpublished data).

Lead and mercury are also released by
coal burning (Guo et al, 2002; Wang e al.
20065 /',Immg et al. 2003) as well as odher
sources, Both metals are developmental sien-
rotoxicants even at low levels [ATSDR 1999,
2005: Canfield et al. 2003; Neodleman et al
1996} and are potential confounders of asso-
ciations between PAH-DNA adduess and
developmental outcomes.

We tested the hypathesis that comparison
of the two cohorts of newborns in Tong
hoth followed through 2 years of age would
show that elimination of prenatal exposure
coal-burning emissions from the power plant
resulted in improved developmental outcomes
and in failure o ohserve the significant effects
of PAM-DINA adducts on 2-year develop-
ment seen in the firse cobort, consistent with
decreased tevels of PAH-DINA adducts in
cord blood of children i the second cohort.

Methods

Stuedy design. Two identical prospective cohort
studies were carried out {pre-and postplant
shutdown, respectively). Nonsmoking mathers
and their newborns were enroffed at delivery as
deseribed (Tang et al, 2008}, The newborns
were folfowed through their second birthdays,

ondence ta ¥ Porera, Maitman
Schonl of l'u, e Hea Col P&S 10 q()
York, NY 10032 USA, Telephon
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Universuy), Y
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at which time their intellecrual and behavioral
development was assessed using the Gesell
Developmensal Schedules (GDS) Levels of
PAH-DINA adducts (specificaly BaP-DNA
adducrs) were measured in wmbilical cord
blood. Expasure to known i
Head, mercury and environmental tobacen
smoke (TS and sther porential confounders
was assessed by biomarkers or questionnaire.
Setting. Tonghung. a county in Chongging
Municipality, has a popidation of around
$10,000 and is siwwated in a basin approxi-
mately 3 km in diamerer. Before 31 May
2004, a voul-fired power plant focated just
south of the town center operated every year
during the diy season from 1 December 1o
31 May to compensate for insufficient hydro-
electsic power during that period {Chow evall
2006; Tang er al. 20063, The plant was not
equipped with modern pollution reduc
rechnology and combusted about 25,000 wns
of cond during each G-month periad of opers-
ton. In 2002 nearly all domestic heating and

AUTOTONICAnTs

cooking units had been converted to narural
funited i num-
sis carried oue as part

was, and moror vehicles wer
ir moenttoring anal
of the study showed that PAHs of medium
molecular weight 1168266} increased by up
0 3.5 times during the operational period o
the Tongliang power plant (Chow et al. 2006
widown of
004, mean ambient fevels of

bar

After the government-mandated s
the plant in May
the same PAHs declined significandy (for Bab,
< 0.0 as did adduces in cord blood
wpublished datal,

Participants. Subjects were childven born
to women who gave birth ac any ane of theee
ngliang County Hospieds located i
Hormally known as

major To
the Town of Bachuan {
Tanghang Ciev} {representing abour 95% of
tes in Tonghangs: the firse cohort
hetween 4 March 2002 and 19 June 2002
and the second berween 2 March 2005 and
23 May 2005, The women were selecred

deliv

sereening questionnaire when they
ked in for delivery. Alb women who met

sriteria for eligibility (nonsmoker, 2 20

the

vears of age, and residence within

km of the

site of the Tonglung power plany) were
invited 10 participare fthe population residing

within this radios i abour 86,3255

Consenting subjects signed the consent form
approved by rhe Columbia University
tnstitutional Review Board and Chongging
University of Medical Sciences, T
administered 2 questionnaire and congributed
a4 cord blood sample at the tme of delivery
Follow-up was conducted by rained rescurch
who interviewed the mothers abour

worke
the enviconsnental and health history of their
children av 18 and 24 months when the chil-
dren were brought to the study chinic at 18
e for clintcal ssesmenns

and 24 months of;
of health and neurodevelopmental status

139

Prenatal PAH exposure and ne

Because physicians first presented the
study to the women, all eligible women
agreed w participate in the 2002 cohort and
VY!‘.{‘

ooly one declined in the 2005 stud
study population is thevefore sepresentative of
nosismoki
radius of the power plant and delivering in
Tongliang. In the 2002 cohor. with a sumple
size of 150 we obseived a To-potac deficic in
motor 1HY {p = 0.0431 and a 15-point deficit
in avew 3 associated with a
log-urit increase in PARL exposure, We there
fore expected thae a sample size of 150 would
flect in the 2005

1 women residing within g 2-km

allow us 1o see a similar ¢
cohortif one existed.
Personal imterviews. A 45-min que
naire was administered by a waiped inter-
viewer after defivery, s described previeusly
ang ot al. 20063
included sociodemographic intormation, lif
time residential history, maternal history of
active and passive smaoking. and exposure dur-
ing pregnancy 1o home and warkplace chemi-
¢ PAHS

mothers

he questionnuire

cals, medications, alcohol, and diew
fhe 6-month interview ot ¢
clicited information on children'’s health and
environment indluding 1

Biolagic sumple collectivit and analy.
described previowsly, at delivery umbilical
cord bland was collected for PAH-DNA
adducts in heparinized Vacuainer tobes and
for mercury and lead measurements in EDTA
Vaasainer tbes {Tang ex al. 2008}
were transported to the field aboratory at the
Fongli
collection, The buffy cout. packed red blowd
. and plhisma were separated and stored ar
=T°CL Samples were coded and ussays were
performed on all samples of adequate quan-

S exposure
sis. As

Samples

¢ County Hospital immediately afier

et

tity and quality for analysis.
The laboratory methads have been
described in detil (Tang et al. 2008). Brietly
as o vahidared proxy for PAH-DNA adducts,
Bal-DNA adducts in exoracted white-blood-
cell DNA were analyzed using high-perfor-
manee fiquid chromarography/fhuorescence
method for Bad teeraols {(Alexandrov et al,
Rofas et al. 19943, modified as
deseribed (Perera et all 20071 Samples of
whole blood were analyzed for lead and wer-
iy also as described (Tang eral. 20081
Measures of child neurodevelopment and
cavariates. The GDS was setected for compara-
biliry 10 other studies in the Chinese popuk-
tion and hecase it has been adopred by the
sociation and is widely

Chinese Pediaric
used for assessing early child development in
China and i other conntries {Cui et al, 2001
Tin et al. 20075 Ke e al. 2004 Workd #
004: Zhang and Li 19943
car-old children in the

Organization 1999,
Zhu et al. 2005
cohore were administered the version of the
GDS for 0- 1o 3-vear-old children adapted 10
the Chinese population (Beijing Mental

Tawnes

Eavironmental Health Perspectives + vouwme 116 | nuaeer 101 October 2608

srodevelopment in China

Development Cooperative Group 1985},
child is assigned 2 D in cach of the four
areas: motor, adaptive, language, and social.
Uhe staandardized mean (& SD) of the DXY &
100 2 150 a score < 89 indicates developmental
defay (Hudon ceal 19983 A study by fin et al.
(2007, which also used the GDS, showed

means by the same range as those in our study,
Testing was conducted by physician
same group who were certified 0 the GDS
maximize relable assessment and valid ioter-
pretation. Therefore, both interexaminer and
ingracxaminer variability were minimal,

Resvarch workers absteacted relevant
information on covariates from maternal and
infant medical records after delivery such as
date of delivery, gestational age, and sex of
newborn, Other covariates were derived from
questionnaire data on s0CiaECONOMIC st
and environmental exposures,

Statistical analysis. The statistical meth-
ods have been previously described with
tespect to analysis of the 2002 cohore {Tany
er ol 2008) and are briefly summarized here,
Analysis of the 2005 cohorr followed the
same procedures. The main exposure of inter-
ext was PAH-DINA adducts in cord bload. Ag
before {(Tang cr al. 2008), adducts were
1 as a continuous variable, with nonde-
recrable samples assigned a value of €

in the

e

125 per
- benween 0 and the detection
. Lead and mercu
o at the median o minimize 1l
influence of oudiers. In multiple regression
analyses, age-adjusted Qs in the motor arven,
adaprive aren, language area, social area, and
the average of these four DQs served as the
1 regr
outcomes were developmenral de

10 {midw
limicof 0.2
dichotomiz

s values were

catcome varables. In logis ssion, the

vy in the

As in our prior analvses, we
included as covariates sex, gestational age,
maternal education, ETS thours of expo-
surefeday), and lead. Mercury and exposure to
chemicals during pregnancy were not
included, be 2 contributor to
DQ at the level of p = 0.1 (Tang er al. 2008
We did not have direct measures of postnaral
PAM-DNA adducts or fead bur were able w
adjust for postnaral ETS exposu

We first compared the veo cohors with
tespect to developmental outcomes imean DQ

respective are:

ause neither

scores and frequency of developmental deby
by performing unadjusted anulyses using rrest
or Fisher's exact test as appropriate. Multiple

Jincar regression and logistic regression were
used to test whether the DO means or odds
satios (ORs) tor developmental defay differe

nificandy bevween the two cohorts

adiustment for refevant covasiates (presatal
£77S, mother's education, gestational age, and
sex) and forther including cohart as a covariate,
T'he assactarions between adducts and develop-
mental outcomes were examined by multiple
linear regression and logisge regression ax
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described. In additional exploratory analyses,
we tested whether the relationships between
cord adducts and DQ and between cord
adducts and developmental delay were the
ame for the ove cohorts by including an intet
action term {cohore x PAH-DN
combining the ove data sets.

A} in mod

Results

Table 1 provides details of the enrollment and
retertion of participants in both cohores, The
l—yc;w recention rate for the first cohort was
% (150 mother~child pairs enrolled, 133
rerained). The retention rate for the second
cohort was 77.2% (158 pairs envolled,
122 retained). Al 2-year-olds who remained in
the cohorts at that time point were adminis
cered the GDS. One bundred ten subjects in
2002 and 107 subjecrs in 2008 had mmphw
dawa required for hypothesis testing, T
sociodemographic, dinial, and u\nmmmnml
characteristics of the cohorts are provided and
compared in Table 2. The subjects included in
the analysis did not differ (p < 6,05} from those
not included with respect to these characteri
tics excepr that in the 2005 cohort subjeces
included in the model had o higher mercury
level, The two cohorts differed with respect 1o
maternal age. As reported in the full coborws
{unpublished data), the mean PAH-DNA
adducr level and percent of newborns with
derectable adducr levels were signiticantly
reduved in the 2005 cobort (p < 0.001), The
2005 mean for PAM-DNA adducrs in the pre-
2t sample was .20 per 108, and 51% of
amples had derecrable adducts, Mean lead and
mercury concentrations did not difter berween
20602 and 2003,

Table 3 compares the distribution of DQs
tor bath cohorts, As in the 2002 cohort, in
20035 all DQ domainy were sign nuly
intercorrelared (p < 0.01), with 7values rang-
ing from 0.40 10 0.33. Unadjusted compari-
sons of the mean scores showed thar mean
s, excepr for linguage arca, were higher in
2005 but aor significantly so. After adjust-
ment for rebevant covariates, the only signifi-
ane difference in Wen SCove v the sacial
area 1DQ (p = 0.033) (Table 3} The frequen-
cies of dev dnpxmnul delay o all DQ areas
except for language were reduced in 2005

Table 1. Enroliment and retention of the cokorts,

pitiing

@ e

fa

122

%l 2002, 52 women wese either < 20 years of age, smoked
during pregrancy, or resided > 2 km from the site of the
power piant. The number of ineligible women {same crite-
j in 2005 was 13, Ha 2005, one woman deciined 1o by
intesviewed. “Loss to follow-up before age 2 was
aturibuled 10 work-related moves out of the county {17
woman in 2002, 27 in 2005],

1398
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compared with 2002; before adjustment. the
difference was significant for delay in the
motor area {p = (LO33). After adjustment, a
significant difference in the frequency of delay
in the motor area {p = 0.017

The resules of multiple regression analpsis
are shown in Table 4. In the 2002 cohort, cord
adducts showed significant inverse associations
with the 1Q in the motor arca before and after
adjusting for cord Tead level, ETS, sex, gesta-
tional age, and maternal education level [unad-
justed = ~13.78; 95% confidence interval
(CH, -29.18 10 1.63: p = Ol f)H’ adjusted B
16015 93% Cl, -31.30 1o - = 0,043,
In 2002, cord adducts were also assaciated with
the average DO (adjusted P = —14,58; 95% CL
<2877 w0 037, p = 0.047). In contrast, i the
2003 cohort, cord adducts were not signif
sandy associa b any of the DQs before or
er adjusting for the same covariates (for
maotor arca I)O adjusted P = =5.90; 95% CL,
4.96 10 1317 p = 0.546) and average DQ
= -12.38:95% CIL <2895 0 4211 p =
0.1465. However, in 2005, associations for all
DQs vemained inverse, albeit not statistical
significantls. Whereas in the 2002 cohort,
lagistic regression analysis, a 0.1-unit increa
(0.1 adduct/ 10" nucleotides) in cord adducts
was associated with increased odds of being
developmentally delayed in the motor area
= 1.9593%9% C ! pe 0L004),
aciation w not seen 2005 (OR =
2.06: CL .62 10 6,84, p = 0.240), nor were
signibcant associations seen in 2005 beeween
PAH-DNA adducts and developmental de
in the other DQ areas (Table ). FHowey
the interaction term (PAH x cohort) was not
significant in multiple or logistic regression
models, which may be atributable o small
sample size.

Further concrolling for postnatal
mulrivariate regression the
berween adducts and DQ in the motor area
and average DQ remained significant in the
2002 cohore: i = ~16.89: 95% Cl, ~31.76 ©
201, p = 0.026 and p 16.56: 95% CI,
31.21 g0 =1.92, p = 0.027. respectively.
Also by fogistic regression, the OR for adducs
and motor area delay remained significant
OR = 2.18: 95% CL, 1.31 w0 3.61; p = 0.003.

remained.

ed

a

n

associarions

Inclusion of postaral ETS in the 2005 madels
did not affect the results.

Discussion

As hypothesized, comparison of the two
coharts of newboros in Tongliang, China,
both followed through 2 yvears of age. has pro-
vided evidence that dmmmmn of prenatal
exposure o coal-burning emissions resulted in
measurable benefits to duldrm s development.
In contrast to the 2002 (()hm( in the 2005
cohort we did not observe a significant effect of
PAH-DNA adducts on 2-year developmental
t with prior ana of
dk‘\i\!d\ among all newborns {(unpublished

data), in the present subset the average adduct
concentration and the frequency of detecrable
adduces in cord blood were reduced in the
2005 cohort by 38% and 36%. respectively.
The mean cord adduct level in the 2002
cohort (0.32 adducts/ 167 nucleotides) was sig-
nificandy higher than in New York City (0.21
adducts/ 10° nucleorides) or Krakow, Poland
{0.28 adducrs/ 10° nuclenrides), consistent with
the higher ambient PAH exposure in
Tongliang (Perera et al. 2005), After the power
phant shurdawn, the adducr levels in Tonghiang
in 2005 0.20/10% nudleotides) were similar to
those in New York Ciey (0.21/10%,

Whereas PAH-DNA adduces in cord
ignificantly assaciated with DQ
decrements in the motor area and in the aver-
age DQ among children who were i wivro dur-
ing the power plant operation, these sig nt
attons were not seen among children who
¢ in utero after the power plant had been
shut down. Tn the 2002 cohost, adducts were
associated with an approximate 2-fold increased
odds of developmental delay in the motor areas
again, that effect was not seen in the 2005
cohort. However, the ohservation in the 2005
cohort of inverse, albeit non-statistically signifi-
cant, associations between adducts and alf DQs
except for the average DQ suggests that even
areater benefins will acerue in the future. PAHS
are lipid-soluble compounds (Nickerson 2006},
and it is reasonable to expect that the concen-
trations of PAHs stored in mothers” adipose ts-
sue and transferrable to che ferus will be
recuced over time. In 2007, we envolled a third

bload were

o

Table 2. Demographic and exposure characteristics of the cohorts.

ot
g/dl)

Ty iasm

ure (hr/day}

Nwriber of s
Mano-Whitney te

L and

voiuME 116 ¢ yunser 101 Qctober 2008 -

biects with each type of data varies due o missing d:
binasy variabies by chi-square test
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cohort of mothers and newhaorny, which we will
follow w deterrine fonges-term benefits of

clos

ng the power plant.

The finding of adverse developmental
effects in rhe 2002 cohort is consistent with
experimental Andings that prenatal exposts
Bal’ during critical windows of brain develop-
ment produces a variery of nenrodevelopimental
fects in the offspring (Wormley et o, 2004a)
and with our prior finding iv a New Yok City
cohort that prenatal PAM exposure was associ-
ated with developmenmlt impairment ac age 3
vears Perers ot al. 2006). The mechanisms by
which PAHSs adversely atfect child development
are not well undentond.

Strengths of the study include the praspec
cohort designs, the use of a molecular
marker of PAH exposure. and the ability o
The resules

rive

conwal for potential contounder:
are internatly consistent and generalizable w
ather nonsmoking Chinese women. A limita-
tion of the study Is that we did not have data
on postnacl fevels of PAF-DNA or mershs 1o
permit examinadon of the impact of postnatal
cognitive development.

exposure on 2y
Becawe the pow:
until May 2004, the subjects in the 2002
cobort continued fo receive seasonal exposure
ions after birth. Howe
cvidence indicate that fersl

e plant was not shar down

o the plans emi

several lines of
development is a period of heightened suscep-
tibility to PAMs and fead (ATSDR 1999,
20031 Perora et al. 20051 We note thac adjose-
ment for postatal exposure did not alwer
the effect of PAH-DNA adduces. Another
timitation of the present study is the small
sample size in each cohorr, which limited our
ability to evaluate interactions berween

adduces and cohart on dev
sssess interactions between pollutits

Akhough resules are interpretable or
group level, the improvement in develop-

proent or o

v on

th
meneal outcomes and the lack of s
associations between PAH-DNA sdduces and
deficirs in development in the 20035 cohort
may be educationally meaningfol, because

anificant

compromised tunction acan early age may
have @ pegative impact on subsequent school
pertormance {Drilliea et al. 1988). Within a
Chinese popularion, rhere was @ signiticant
agion berween developmental assess-

LA
ment at 6-12 months on the Gesell and men-

Chinese

wl development at 6-7 years on th
version of the Wechsler Seales for Children
(p< 0.01) {7hou et al. 2004, Continued fol-
fow-up of the present cohore will determine
whether reduction of prenatal PAH exposure

is associated with subsequent measures of
nirive development and school performance.

Conciusion
In conclusion, these resules indicate thar an
inrervention to eliminate emissions from a pol-

tuting coal-burning power plant was effective
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in improving developmental outcomes among,
children living in Tongliang. Chongging,.
Because coal-hred power plants currently pro-

759 of China's cecrricity and most new

duge 7
plants in China are being built 1o burn coal,

e and neurodevelopment in China

albeit with modern pollution control. the
results from the Tongliang strdy are relevant
w the development of other children Fving in
China and have implications for policies con-
cerning energy ind public health.

Table 3. Comparisen of Gesell scores in the two prospective cohorts.”

hotor are
A
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“Una.
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Tabie 4. Resuits of multiple regression analyses ef Gesell scores at 2 years of age and PAH-ONA
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Association of Black Carbon with Cognition among Children in a Prospective
Birth Cohort Study

S. Franco Suglia’, A. Gryparis?, R. 0. Wright'?, J. Schwartz'?, and R. J. Wright**

' Department of Environmental Health, Harvard School of Public Heaith, Boston, MA,

2 Department of Applied Mathematics, University of Crete, Crete, Greece.

3 Channing Laboratory, Brigham and Women’s Hospital and Harvard Medicat School, Boston, MA.

4 Department of Society, Human Development and Health, Harvard School of Public Health, Boston, MA.

Received for publication June 20, 2007; accepted for publication September 21, 2007.

While studies show that ultrafine and fine particles can be translocated from the lungs to the central nervous
system, the possible neurodegenerative effect of air poliution remains largely unexplored. The authors examined
the relation between biack carbon, a marker for traffic particles, and cognition among 202 Boston, Massachusetts,
children (mean age == 9.7 years {standard deviation, 1.7)} in a prospective birth cohort study (1986-2001). Local
biack carbon levels were estimated using a validated spatiotemporat land-use regression model (mean predicted
annual black carbon level, 0.56 pg/m® {standard deviation, 0.13)}. The Wide Range Assessment of Memory and
Leaming and the Kaufman Brief Intelligence Test were administered for assessment of cognitive constructs. In
analysis adjusting for sociodemographic factors, birth weight, blood lead level, and tobacco smoke exposure, black
carbon {per interquartile-range increase) was associated with decreases in the vocabulary {-2.2, 95% confidence
interval (Cl): --5.5, 1.1}, matrices (~4.0, 95% Cl: —7.6, ~0.5}, and composite intelligence quotient (~3.4, 95% Ci:
6.6, ~0.3) scores of the Kaufman Brief Inteliigence Test and with decreases on the visual subscale (-5.4, 95%
Cl: -8.9, -1.9} and general index (--3.9, 95% Ci: ~7.5, -0.3) of the Wide Range Assessment of Memory and
Learning. Higher levels of black carbon predicted decreased cognitive function across assessments of verbal and
nonverbal intelligence and memary constructs.

air pofiution; child; cognition; intelligence; neurotoxicity syndromes; particulate matter; soot; vehicle emissions

Abbreviations: Cl, confidence interval; 1Q, intelligence quotient; K-BIT, Kaufman Brief intelligence Test; SD, standard deviation;
WRAML, Wide Range Assessment of Memory and Learning.

It is well documented that air pollution is associated with
a number of adverse respiratory and cardiovascular health
effects (1-3). Many of these cffects seem to be more
strongly associated with particles from traffic (1), which
are rich in elemental carbon and are the principal source
of ultrafine particle exposure. However, the possible neuro-
degenerative effect of air pollution remains largely unex-
plored. The potential effect of translocation of particles
from the lung to other organs has been documented. Re-
scarchers have shown that ultrafine and fine particles can

be translocated from the lungs when they penetrate pulmo-
nary tissue and enter the capillaries, reaching other organs
(i.c., tiver, spleen, kidneys, heart, brain) through circutation
4}, In addition, fine and coarse particles can be phagocy-
tized by macrophages and dendritic cells carrying the par-
ticles to the lymph nodes (5).

Animal studies have shown that inhaled particles can be
transiocated from the respiratory system divectly to the cen-
tral nervous system. In rats, Oberdorster et al, (6) found
ultrafine carbon-13 particles in the olfactory bulb and the

Correspondence to Dr. Shakira France Sugiia, Department of Environmentat Health, Harvard School of Public Health, Landmark 415W,

401 Park Drive, Boston, MA 02215 (e-mail: sfranco@hsph.harvard.edu).
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cerebrum and cercbelium after inhalation exposure of ultra-
fine elemental carbon-13 particles. More recently, Elder
et al. (4) confirmed that ultrafine particles can reach the
brain. either through circulation or directly translocated to
the olfactory nerve from the nose to the brain. This raises the
question of whether traffic particles can have neurotoxic
effects.

The few studies that have focused on the potentially ney-
rotoxic effects of particulate matter have focused on patho-
logic lesions that are generally present in neurodegenerative
diseases (i.e., Parkinson’s disease and Alzheimer’s disease).
Researchers have proposed that damage mediated by the
particles is probably related to the oxidative stress pathway.
Calderon-Garciduenas et al. (7) presented histologic evidence
of chronic brain inflammation {i.c.. nuclear factor-xB acti-
vation and inducible nitric oxide synthase production) and
an acceleration of Alzheimer-like pathology (i.e., apoptotic
gliat white matter cells, nonneuritic plaques, neurofibrillary
tangles) among canines chronically exposed to high levels
of air pollutants in Mexico City. Levels of proinflammatory
cytokines. including interleukin-lo and tumor necrosis
factor-x, were higher in the brain tissues of mice exposed to
particulate matter than in mice that were not exposed (8). In
humans, exposure to severe air poilution has been associated
with increased levels of cyclooxygenase-2, an inflammatory
mediator, and accumulation of the 42-amino-acid form of
B-amyloid. a cause of neuronal dysfunction (9). Changes in
brain cytokine and chemokine expression in mice hiave been
directly linked to intranasal exposure to ultrafine black car-
bon. suggesting a more general inflammatory response (10).
Changes in cognitive function have heen shown 1o be asso-
ciated with relatively Jow doses of heavy metal exposure
(11). which in high doses can produce some of the lesions
cited abave. Those low doses have also been associated with
increased inflammation and oxidative stress.

Taken together, these resulls suggested that firther exam-
ination of possible associations between markers of traffic
particles and cognitive function would be worthwhife, Thus,
we examined the relation between black carbon from traffic
sources. a component of particulate matter, and cognition
among children followed in a prospective birth cohort study.
This provided us with the opportunity to adjust for markers
of sociceconomic status and other environmental f{actors
known to affect cognitive development.

MATERIALS AND METHODS
Study population

The sample for these analyses was drawn from partici-
pants in the Maternal-Infant Smoking Study of East Boston,
a prospective cohort study designed to evaluate the effects of
pre- and postnatal tobacco smoke exposure on childhood
lung growth and development and respiratory health. The
study has been described in detail previeusly (12). In brief,
pregnant women receiving prenatal care (<20th week of
gestation) at an wban community health center in Boston.
Massachusetts, between March 1986 and October 1992
were eligible for enrollment. Women who did not speak
ejther English or Spanish, who did not plan to have pediatrie

Am J Epiderniol 2008;167:280-286

follow-up at the clinic, and who were less than 18 years of
age at the time were excluded. One thousand women were
eligible and enrolied, of whom 848 continued participation
and delivered a live infant. In November 1996, new study
initiatives were implemented, including the assessment of
social stressors and neurocognitive assessment, at which
time 500 women and their children continued active
follow-up. All active subjects were approached to partici-
pate in the cognitive battery. and 218 children completed the
neurocognitive assessment. Notably, there were no signifi-
cant differences between those whe participated in the cog-
nitive assessment and those who did not with regard 10
sociodemographic factors, birth weight, bleod lead fevel.
or tobacco smoke exposure. The study was approved by
the human studies committees at the Harvard School of
Public Health, Brigham and Women's Hospital, and the
Beth Israet Deaconess Medical Center.

in the longitudinal study, detailed data on race/ethnicity
and socioeconomic pesition (based on maternal educational
fevel) had been ascertained through standardized question-
naires administered at baseline and clinic follow-up visits,
as previously described (12).

Black carbon

Exposure to black carbon was estimated on the basis of
the children's residence during study follow-up. In order to
estimate residential black carbon level, we used a validated
sputiotemporal land-use regression model to predict 24-hour
measures of traffic exposure using data from more than §0
tocations in the Greater Boston area. Three quarters of the
monitoring sites were residential; the rest were commercial
or government facilities. The data consisted of over 6,021
poliution measurements from 2.127 unique exposure days.
A detailed description of all sources of exposure data is
provided elsewhere (13). Predictors included in the regres-
sion analysis were the black carbon level at a central sta-
tionary monitor (1o caplure average concentrations in the
area on that day), meteorologic conditions and other char-
acteristics (e.g., weekday/weekend) of a particolar day. and
measures of the amount of traffic activity (e.g.. geographic~
information-system-based measures of cumulative traffic
density within 100 m, population density, distance 1o the
nearest major voadway, percentage of urbanization) at
a given location. A cumulative traffic density measure was
recorded once per focation. We used spline regression meth-
ods to allow these factars to affect exposure fevels in a po-
tentially nonfinear way. Finally. we used thin-plate splines,
a two-dimensional extension of regression splines, to model
longitude and latitude and capture additional spatial vari-
ability that was unaccounted for after we included our de-
terministic spatial predictors in the model, This approach is
a Torm of universal kriging (i.e.. kriging extended to incor-
porate covariates) or a geoadditive model (14) for daily
concentrations of patticle levels. We had complete informa-
tion on all of these factors for 2,114 of the 2,127 unique
exposure days. Separate madels were fitted for the warm
(May-October) and cold (November-April) seasons. The
R® value for the model (over both seasons) was 0.82, and
the cross-validated R® between the daily measurements
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taken outside the residential locations and corresponding
predictions obtained from fitting the model to the data after
excluding data from a particular residential location was
0.36. For the purposes of these analyses, we used the aver-
age of the two seasons as a measure of average lifetime
black carbon exposure. If children moved during the study
period {(n = 12), an average black carbon measure for all
addresses was calculated.

Cognitive measutes

When the children were aged 811 years, a battery of
cognitive tests was administered, including the Kaufman
Brief Intetligence Test (K-BIT) and the Wide Range Assess-
ment of Memory and Learning (WRAML). The K-BIT is an
individually administered test of verbal and nonverbal in-
telligence (15). Two subscales, vocabulary and matrices,
comprise the test, as well as a composite intelligence quo-
tient (IQ) score. The K-BIT has acceptable correlation with
the widely used Wechsler verbal performance and full-scale
1Q scores (16); validation studies have been conducted for
children less than 7 years of age with normative data avail-
able (17). The WRAML is a well-standardized psychomet-
ric instrument that alfows evaluation of a child’s ability to
actively learn and memorize a variety of information (18,
19), The WRAML includes subscales on verbal memory,
visual memory, and {earning and an overall general index
scale. Tt has been normed for children aged 5-17 years
among raciaily diverse groups, including minorities. All
measures are expressed as standardized scores, which rep-
resent the score of the individual taking the test relative to
scores obtained by children of the same age and gender in
the standardization sample. All scores have a mean of 100
and a standard deviation of 5.

Tobacco smoke exposure

At each clinic visit during pregnancy, mothers were asked
about their smoking status and the smoking habits of mem-
hers of their households. A urine specimen was obtained for
determination of a creatinine-corrected cotinine level, as
previously detailed (12). A mother was classified as never
smoking during her pregnancy if she always reported that
she had never smoked on the standardized questionnaire and
each of her urinary cotinine levels was less than 200 ng/mg
creatinine (12). At any visit, if the report of nonsmoking by
the mother was contradicted by the urinary cotinine mea-
sure, the mother was classified as a current smoker for that
interval, Maternally reported postnatal exposure of the child
to secondhand smoke was assessed by questionnaire
(monthly through age 26 months, every 6 months between
ages 26 months and 4 years, and annually thereafter). Chil-
dren were considered to have been exposed to secondhand
smoke in a particular follow-up interval if the mother re-
ported personal active smoking or active smoking by any
other person living in the houschotd. Postnatal secondhand
smoke was categorized as early (occurring from birth
through 25 months of age) or late (26 months of age or
older). The fate secondband smoke exposure category in-

cluded children exposed both early and tate (54 children)
and late only (i3 children), given that there were relatively
few children in the latter category. Chitdren’s exposure to
maternal smoking during pregnancy was highly correlated
with postnatal secondhand smoke exposure. Forty-two chil-
dren were exposed to prenatal tobacco smoke: among these
children, only two were not exposed to secondhand smoke
after birth.

Blood fead level

Children in Massachusetts are mandated by law to have
hiood fead testing annually, starting at 9 months of age, until
age 4 years, unless they are considered to be at high risk
(living in pre-1978 housing that is deteriorated or undergo-
ing construction or having a sibling with lead poisoning),
in which case they are tested annually until age 6 years.
Resuits are incorporated into the medical records at the
community health eenters where the children obtain pediat-
ric foftow-up. Using a standardized instrument, blood lead
levels were extracted {rom medical records at these health
centers by a physician blinded to the study aims. Because
the children had varying numbers of biood lcad measure-
ments which were dependent on their lead exposure (chil-
dren with higher fead exposure had more follow-up tests
than children with fower lead concentrations), we used the
highest blood lead fevel recorded up to age 6 years for each
child, referred to hereafter as the “peak blood lead level.”

Statistical analyses

A total of 218 children completed the cognitive assess-
ment, of whom 214 were successfuily geocoded and as-
signed a black carbon measure. Eleven children were
removed from the data set before analysis because they
had black carbon values considered to be outliers according
1o the extreme studentized deviation model (20); in addition,
one child was missing information on socioeconomic status.
This feft 202 children for our analyses. Multiple imputation
was used to impute missing data on birth weight (seven
children) and blood tead level (12 children). Since black
carbon was being used as a surrogate for traffic particle
exposure, which includes more than just carbon particles,
it did not make sense for us to report results on a unit mass
basis. Instead, we report estimated effects of predicted black
carbon level per interquartile-range increase. We conducted
bivariate analyses to determine the association between cog-
nitive outcomes and demographic and environmental mea-
sures of interest. We also tested for associations between
black carbon and environmental and sociodemographic
markers, The effect of predicted black carbon on cognition
was estimated by iinear regression while adjusting for
child’s age at cognitive assessment, gender, racc/ethnicity,
and maternal education (as a marker of socioeconomic sta-
tus) (model 1). To assess the potential for confounding, we
examined the sensitivity of those results to further adjust-
ment for in-utero and postnatal sccondhand tobacco simoke
exposure {model 2}, birth weight (imodel 3}, and blood lead
level {modet 4). All analyses were conducted in SAS. ver-
sion 9.0 (SAS Institute, Inc., Cary, North Carolina).

Am J Epidemiol 2008;167:280-286



146

Biack Carbon and Cognition among Children 283

RESULTS

Among the 202 children in this study, 52 percent were
female and 57 percent spoke Spanish as their primary lan-
guage. Maternal educational level was less than high school
graduation for 42 percent of the mothers (table 1). The mean
age was 9.7 years (standard deviation (SD), 1.7}, and the
mean peak blood lead level was 8.5 pe/dl (SD, 6.1). Mean
scores on the K-BIT subscales were as follows: composite.
94.9 (SD. 13.9): vocabulary, 89.5 (SD, 16.3); and matrices,
1014 (SD, 14.0). WRAML mean subscale scores were:
verbal memory index, 84.7 (SD, 15.1); visual memory in-
dex. 3.3 (8D, 13.8): learning index, {01.1 (SD, 15.0): and
general index, 91.1 (SD, 14.5). The mean annual predicted
black carbon level was 0.56 pg/m* (SD. 0.13).

In hivariate analyses (data not shown) of black carbon and
cognitive measures, black carbon was associated with the
vocabulary, mauices, and composite subscales of the K-BIT
and the visual and verbal subscales and the general index of
the WRAML. Primary language spoken at home and mater-
nal education were associated with the cognitive measures
and black carbon. Children who primarily spoke Spanish at
home and children whose parents had a high school educa-
tiop or le ored lower on the composite, vocabulary, ver-
bal, and general memory subscales of the WRAML and
K-BIT. In addition. they had higher predicted black carbon
levels than children who primarily spoke English at home
and whose parents had more than a high school education.
Marital status was not asseciated with any of the cognitive
measures or with hlack carbon. Thus, in multivariate anal-
yses, we adjusted for both parental education and primary
language spoken at home, as well as birth weight, blood lead
level, and in-utero and postnatal secondhand tobacco smoke
exposure.

In multiple linear regression anatyses (tables 2 and 3). an
interquartile-range increase in log black carhon predicted
a 2-point decrease (95 percent confidence interval (CIy:
~5.3. 1.3) on the vocabulary scale, a 4.2-point decrease
(95 percent CL: —7.7, —0.7) on the matrices scale, and
a 3.4-point decrease (95 percent CI: ~6.6, —0.3) on the
composite subscale of the K-BIT. Black carbon level also
predicted a 1.1-point decrease (95 percent Cl: —4.6.2
the verbal learning scale, a 5.2-point decrease (95 percent
Ci: —8.6. 1.7 on the visual learning scale, a 2.7-point de-
crease {95 percent CI: ~6.5, 1.1) on the learning scale. and
a 3.7-point decrease (95 percent Cli -7.2, —0.2) on the
general index scale of the WRAML, Further adjustment
for tobacco smoke exposure, birth weight. and blood lead
level did not attenuate these effect estimates.

DISCUSSION

In this prospective urban birth cohort study, long-term
concentration of black carbon particles from mobile sources
was associated with decreases in cognitive test scores, even
after adjustment for sociveconomic status, birth weight, to-
bacco smoke exposure, and blood lead level. Although our
linear regression-based analyses do not establish causation.
only associations. a number of features strengthen our find-
ings. Decreases in cognitive functioning were seen in verbal
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TABLE 1. Demographic characteristics, environmental
exposures, and scores on cognitive subscale measures
{n == 202} in the Maternal-Infant Smoking Study of East
Boston, 19862001

No. %  Mean (SD¥)

) Dem‘t‘)‘;}rap’f’\ié éﬁ‘a‘racter’trshcsr
Child’s age {years}
Child’s gender
Male 97 48.0
Female 105 52.0
Primary language spoken at home
English 87 431
Spanish 115 56.9
Mother's educational level

97 (17)

Some college 37 183

High school graduation/technical
school 81 401

Less than high schoolino
graduation 84 416

Marital status
Marriediliving with someone 155 76.7
Separatedidivarced/single 47 233

Medical history and environmental
exposures

Tobacco exposure
Nonsmoker 70 347
in-utero and SHS3* exposure 42 20.8
Early SHS expasuret 23 t14
Late SHS exposuret 67 33.2

Birth weight (kg)

Peak blood fead level {g/di)

Black carbon (ng/m?}

3.35 {0.5)
8.5 (6.1)
0.56 {0.13}

Cognitive subscales
Kaufman Brief Intelfigence Test
94.9 (13.9)
101.4 (14.0)
89.5 (16.3)

Composite
Matrices
Vocabulary

Wide Range Assessment of Memory
and Learning

Verbal 84.7 (15.1)
Leaming 101.1 (15.0)
Visual 93.3 {13.8)

General index 91.1 {14.5)

* 8D, standard deviation; SHS, secondhand smake.
t SHS exposure before 26 months of age.
4 SHS exposure at 26 months of age or older.

ant nonverhal intelligence constructs s well as memory
constructs. Moreover, our results are consistent in that we
noted decreases across all subscates, though not all associ-
ations between black carbon and cognitive subscales were
statistically significant.
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TABLE 2. Relation of predicted black carbon levels (average of summer and winter) at children’s
residences 1o scores on subscales of the Kautman Brief Inteiligence Test in linear regression modeis
{rt = 202}, Maternal Infant Smoking Study of East Boston, 1986-2001{

Vocabulary Matrices Composite
Biack carbon mode! -
Estimate 95% CH  Estimate 95% CI Estimate 95% CI

Adjusted for demographic factors§ -20 -5313 -42 -77.-07¢ -34 -686 ~0.3*
Adjusted far above factars + in-utero

tobacco smoke + secondhand smoke -20 ~53,14 -40 -75 -04% 33 -64, -0.1*
Adjusted for above factors + birth weight ~2.0 -54,13 -40 -786,~05% .33 -85 -02*
Adjusted for above factors + biood lead level -2.2 ~55,11 -40 -78, 05 -~34 -686 -03*

*p < 0.05.

+ Change in subscale score per interquartile-range (0.4-pg/m? increase in fog black carbon fevel.

# Cl, confidence interval.

§ Adjusted for age, gender, primary language spoken at hame, and mother’s education.

These results are of comparable magnitude to results
found for other environmental neurotoxicants, For example,
among children, a 10-pg/dl increase in blood lead fevel has
been associated with a loss of 1-5 1Q points (21). Children
born to mothers who smoke 10 or more cigarettes per day
during pregnancy have an average decrease of 4 1Q points
(22). In our cohort, an interquartile-range (0.4-;\g/m3) in-
crease in log black carbon predicted a 3-point decrease in 1Q
{K-BIT composite subscale).

There are several potential mechanisms that could be
contributing to the associations found in this study. First,
since black carbon comes almost entirely from traffic, these
particles are surrogates for all traffic particles, and other
components of traffic particles may play a role. For exam-
ple. there is evidence that ultrafine particles are transtocated
up the ol{actory nerve to the hrain without entering the lung
(6). Ultrafine particles in the brain are probably associated
with increased oxidative stress, since that has been seen in
other tissues (23). The carbon particles themselves are
rarely pure carbon; they generally have transition metals
adsorbed on the surface. These metals have been shown to
induce oxidative stress in the lung (24-28). Other studies have
also implicated traffic exposure in oxidative stress (29-31).
There is evidence that the oxidative stress and inflammation
induced by particles translates systemically (30). Forexample,

exposure of rodents to concentrated air particles collected
from a busily trafficked roadway resulted in increased oxida-
tive stress in the heart as well as the tung (31). Other studies
comparing animal brains in areas of Mexico City that are
heavily influenced by tratfic have reported histologic evi-
denee of chronie brain inflammation and an acceleration
of Alzheimer-like pathology (7). Taken together, the current
body of knowledge suggests that inflammatory processes and
increased oxidative stress (7) may play a role in the mecha-
nism by which particles can have an impact on the nervous
system; however, additional work in this area of research
remaius to be done.

While, to our knowledge, no other studies have examined
an association between air poltution and cognition, a few
have examined the role of traffic noise in cognition among
children {32, 33). In the RANCH project, a cross-sectional
study of 2,000 chitdren from three European cities {Madrid,
London, and Amsterdam), aircraft noise at home and at
school was associated with impaired reading comprehen-
sion (32). Road traific noise, however, was not associated
with reading comprehension. It is possible that the associa-
tions found in our study could be attributable to traffic and/
or aireraft noise and not to black carbon; conversely, it is
also possible that the associations previously found between
road and aircraft noise and cognition are actually due to air

TABLE 3. Refation of predicted black carbon levels (average of summer and winter} at children’s residences to scores on
subscales of the Wide Range Assessment of Memory and Learning in linear regression modets (nt = 202), Maternal infant Smoking

Study of East Boston, 1986-2001+

Verbat Visual Learning General
Biack carbon modet
Estimate  95% Cit  Estimate 95% Ct Estimate 95% Ci Estimate 95% Ct

Adjusted for demographic factors§ -11 -4.6,2.3 ~5.2 8.8, ~1.7% -2.7 -85, 1.1 3.7 ~7.2, -0.2%
Adjusted for above factors + in-utero

tobacco smoke + secondhand smoke ~1.2 ~47,2.3 -53 .8, ~1.8% -2.6 ~6.5, 1.2 ~3.7 -7.3, ~0.14*
Adjusted for above factors + birth weight ~1.3 ~4.7,2.2 -5.3 -8.8, ~1.8*% -2.6 ~6.5, 1.3 -3.8 ~7.4, -Q.2%
Adjusted for above factars + biood fead level -1.3 8,22 -5.4 -89, -1.9% 2.8 -6.6, 1.1 -3.9 —~7.5, ~0.3%

* p < 0.05

t Change in subscale scare per interquartiie-range (0.4-uig/m°) increase in iog black carbon ievel.

% Cl, confidence interval.

§ Adjusted for age. gender, primary fanguage spoken at home, and mother's education.

Am J Epidemiol 2008;167:280-286
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poliutants, such as black carbon. Future studies may be de-
signed to distinguish traffic effects due to woise from those
due to pollution.

The current study had a number of limitations, As is
typical with longitudinal studies, there was a significant re-
duction in the sample available from the original cohort over
time, The nonparticipation of some subjects from the longi-
wdinal study may be seen as a limitation, although there
were no differences based on race/ethnicity, maternal edu-
cation, smoking status, birth weight, or blood lead level
when we compared children who had cognition assessed
with those who did not among the participants who re-
mained in follow-up. Thus, this is unlikely to have influ-
enced our findings. While we were able to adjust for
a number of factors associated with cognition and air pol-
lution, it is still possihle that the associations found in this
study could be attributable to unmeasured or residual con-
founding. perhaps most notably from socioeconomic status.
Socioeconomic status has been shown to be a determinant of
cognitive ability and achievement from carly childhood
through young adulthood (34, 35). Furthermore, socioeco-
nomic status can determine whether a family lives in close
proximity to roadways (36). In addition to adjusting for
mother’s educational level, the present study was somewhat
restricted regarding socioeconommic status, given that all
families were recruited from one neighborhood health cen-
ter in Boston. This restricted the variability of income in this
population. thereby reducing the potential for confounding.

Our measure of exposure was also subject to limitations,
While we attempted to capture black carbon exposure from
all residential addresses, it is possible that we potentially
missed exposures incurred at school and/or other Jocations
where children spend portions of their time. However, this
potential misclassification of exposure was nondifferential
with respect to the outcome, and thus it is unlikely to ac-
count for the associations found. Furthermore, compared
with adults who work, children spend considerably longer
perfods of time at home or in the vicinity of their home.
Furthermore, exposure studies using personal monitors in-
dicate that home exposures are the most important in pre-
dicting personal exposure (37). While demonstrated in
adults, time activity studies indicate that children spend
more time at home and near home. making the finding rel-
evant (38). Other studies {39) have shown that residential
indoor concentrations of particutate matter of outdoor origin
are highly correlated with outdoor concentrations. In an-
other study (40), the personal exposures of the working
spouses of persons with chronic illnesses have been shown
to be highly correlated with their spouses’ personal expo-
sures. Taken together, we believe these studies indicate that
personal exposures to ambient particles are driven primarily
by exposures incurred at home. Moreover, we attempted 10
captuse hlack carbon exposure from all residential addresses
when children moved.

Another limitation of this study is the use of predicted
exposure, rather than observed measurements taken outside
the residences of the study participants. Since the latier
approach is not practical in a large community-based study,
we decided to use all available exposure data and advanced
modeling apptoaches to predict the missing exposure at the

Am J Epidemio! 2008;167:280~-286

residences of the participants. This is an approach that has
become very popular in recent years. A potential statistical
1e that arises when using spatiai-temporal predictions of
exposure rather than measured quaniities is that predicted
quantities are uncertain, and this could bias the resulting
health effect estimates. In a previous study, Gryparis et al.
(41) found that the use of predictions from spatial exposure
models induces a Berkson-type measurement error. This
results in unbiased parameter estimates for the association
hetween the predicted exposure and the observed health
outcome. However, the standard erors for the parameter
of interest might be incorrect. In such a case, we would
expect targer standard errors for the parameter of interest.

in summary. this is the first study to have found a consis-
tent relation between exposure to black carbon and reduced
newrocognitive functioning across a number of domains in
urban, community-dwelling school-aged children. More
studies are needed to explore the potentially neurotoxic
effects of particulate matter, hoth to determine the possible
impact on cognitive development among children and cog-
nitive decline across the life cycle and to determine the
potential contribution of air pollutants to the development
and exacerbation of neurodegenerative diseases (i.e.,
Parkinson’s disease, Alzheimer’s disease).
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Senator BOXER. Governor Gregoire, I have a question for you.
The Western Governors’ Association passed a resolution that said
“Appropriate actions are needed to reduce greenhouse gas emis-
sions. Many of these actions could create significant economic ben-
efit for the West as the United States moves toward new energy
sources.” They urge the Federal Government to act decisively to
create a national policy to reduce greenhouse gas emissions and to
recognize and encourage State action in any national market-based
emission reduction policy.

How important are these Federal policies for promoting job
growth?

Ms. GREGOIRE. Madam Chair, the Western Governors’ Associa-
tion was united this summer in the policy that you just described,
and we are very diverse section of the country. We are agriculture,
we are aerospace, we are your State, and very clearly one of the
main impetuses behind it was the fact that, if we can have a na-
tional standard, national policy on energy, we know that we can
get the capital investment.

My State stands as an example. With a minor tax incentive, we
are now the fifth largest producer of wind power in the country.
But they will not continue to invest unless and until they see the
Congress setting a standard for America that allows them to have
predictability and sustainability for them to invest their capital
and invest in these new companies and new technologies that will
create green collar jobs.

It is that, in part, which led all of us to say we need that policy.
But it is also the impact that we have had from forest fires and
droughts and floods in the Western part of the country that has led
us to say that policy ought to be the policy of the United States.

Thank you, Madam Chair.

Senator BOXER. Thank you.

Governor Hoeven, are you seeing private sector interest in using
North Dakota’s significant wind resources as an engine to create
renewable energy?

Mr. HOEVEN. Madam Chairman, no question about it. In North
Dakota, our approach is developing all of our energy resources,
both traditional and renewable. I would say right now we have in
some stage of development close to 5,000 megawatts of wind en-
ergy, which is huge, and a huge investment. So, that is tremen-
dously positive, as is the case with biofuels, both biodiesel and eth-
anol, solar, geothermal, biomass, all of those things, and we are
promoting them very vigorously.

But the other point that I want to make is that we are promoting
them in partnership with the traditional sources like oil and gas,
like the coal and new clean coal technologies, and finding ways not
only to create more energy that is cost-competitive, but do it with
better environmental stewardship.

So, understand that each and every source of energy has some
drawbacks, traditional and renewable. They all have their draw-
backs. But we have got to be careful in energy policy about picking
winners and losers, and instead incentivize the States, this coun-
try, to develop all of our energy resources and do so in environ-
mentally sound ways.

Senator SANDERS. Thank you very much, Governor.
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Senator Barrasso.

Senator BARRASSO. Well, thank you very much, Mr. Chairman.

Senator INHOFE. I apologize, Mr. Chairman, I thought I would
not be able to be here, and we have to trade. Thank you for your
understanding, Senator Barrasso.

Senator BARRASSO. You are welcome, Senator Inhofe.

Senator SANDERS. Senator Inhofe.

Senator INHOFE. Let me start off with Governor Hoeven. I under-
stand that your State is No. 5 now, fifth in the Nation’s oil produc-
tion. Now, we will probably take that position back over with the
recent developments in the Balkan trade. I am afraid you will get
that back anyway.

So, your State has the potential to contribute a lot more in en-
ergy security with oil and shale production. I do not know what
kind of policies you think that we ought to adopt here. I know it
is not this bill. Anything that you would like to suggest that we
could do that would help you in your future productions?

Mr. HOEVEN. One of the keys is creating certainty. If you want
businesses, both the utility industry as well as the venture capital-
ists and others, to make these investments in the new technologies
that will create more energy, which is vitally important from a se-
curity standpoint, is vitally important from the standpoint of our
economy, but to do it so that we have continued better environ-
mental stewardship, which I understand we all share that concern.
You have got to create certainty so that you can get that invest-
ment into these new technologies and get them deployed.

It is one thing to talk about them over at the Department of En-
ergy or in the research lab at the university. It is another to get
these companies to invest billions, billions that it takes to do these
things, whether it is carbon capture and sequestration or any of the
renewable energy deployment, oil drilling, you name it. To make
those investments, you have got to create a legal and regulatory
framework at the Federal level like we have worked to do at the
Statg level to encourage that investment to move this Nation for-
ward.

Senator INHOFE. And it is the predictability. In a minute, I am
going to ask you about your offset statement. But I wanted to first
of all talk to Governor Ritter for just a moment here.

You know, you talk about expanding the use of natural gas into
transportation. I agree with that. In fact, I have the legislation that
would overcome some of the barriers that are out there right now.
So, I agree with you on that.

However, I am just really kind of wondering why you are here.
According to the EIA, the Energy Information Agency, Colorado’s
oil shale deposits hold an estimated 1 trillion barrels of oil, nearly
as much oil as the entire world’s proven reserves, and over the long
term that could equate to hundreds of billions in economic benefit
to Colorado.

Few would disagree that the passage of Waxman-Markey would
effectively kill any future oil shale production in Colorado. That is
a huge thing for the State of Colorado. I mean, that is the biggest
single economic blow that you could have, in my opinion.

Then you have the second one, this came out from the Food and
Agricultural Policy Research Institute, and now we are talking
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mostly about Eastern Colorado. It released a study stating that a

typical 1,900-acre feed grain farm would face $11,649 in higher en-

ergy costs by 2020, and $30,000 by 2050. Now, if you look at Colo-

rado, you have average sized farms, about 858 acres. If you do your

math, that means that the passage of this bill would cost your

garmers somewhere about $5,000 a year by 2020, $14,000 a year
y 2050.

I guess I would have to ask you, with those two major economic
factors in Colorado, do you support, are you here supporting Wax-
man-Markey today?

Mr. RITTER. I am here by invitation, so that is

Senator INHOFE. Wait a minute. That might clear it up then. So
you do not necessarily support it?

Mr. RITTER. Here is what I support. I support a national energy
policy that is married to a national climate policy, which gets at
these goals that we have for greenhouse gas reductions. I believe
that if you do that, there will be some vehicle that may not look
exactly like Waxman-Markey, particularly after the Senate finishes
its work, but I very much support climate legislation that is joined
with a national energy policy to get us to the greenhouse gas emis-
sion reduction goals that are set for 2050.

Senator INHOFE. So you support the goals. All right. That is fine.

Governor Hoeven, the thing I was going to bring up is, there is
a lot of discussion when you talk about your offset capability there
and what you are doing, that is great. We are doing somewhat the
same thing, although most of ours is marginal production. But I
would suggest to you that the use of hydraulic fracturing is nec-
essary in your State to be able to explore, to retrieve, all of these
oil capabilities.

Mr. HOEVEN. It is absolutely vital. You know, you mention some
of these new formations. The oil is not connected. You have to go
underground, and you are talking 2 miles underground and make
a fracture in order to get the oil to flow. That is vitally impor-
tant

Senator INHOFE. OK, I wanted to get that into the record because
there is some effort to do away from hydraulic fracturing, and it
would be devastating.

Thank you very much, Mr. Chairman.

Senator SANDERS. Thank you, Senator.

Let me start off with, well, I have brief questions for all of the
Governors.

Governor Corzine, I think many of our colleagues here would be
surprised to now that New Jersey is one of the leaders in the coun-
try in terms of producing solar energy.

Mr. CORZINE. [Microphone off.] No. 2.

Senator SANDERS. No. 2. How does it happen that your State,
which is not in the solar belt, is not part of the Saudi Arabia of
solar, how are you doing that?

, Mr. CORZINE. [Microphone off.] Well, we have created mar-
ets

Senator SANDERS. Microphone, please.

Mr. CorzINE. We have created stability in our regulatory envi-
ronment, which Governor Hoeven talked about. We have created
market allotment factors that allow for support of solar implemen-
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tation by our utility companies. We have created programs that
work in the public sector, power purchase agreement that allows
private companies to put up the capital to install the equipment
that then gets paid with savings over a period of time. We are im-
plementing those similar kinds of programs in residential and busi-
ness communities, and it has had a very powerful capacity to move
in solar. We are implementing the same programs with offshore
wind. We have major programs in place there.

Senator SANDERS. Thank you, and congratulations.

Governor Gregoire, in your testimony you mentioned that your
State set a goal in 2007 for 25,000 green jobs by 2020, only to dis-
cover this year that your State now has 47,000 green jobs. What
is your vision for creating the next 100,000 green jobs in the State
of Washington?

Ms. GREGOIRE. Well, Senator, it is very clear to us that the in-
centives that we put in place for alternative energy sources are just
beginning. As I mentioned to you, now the fifth largest producer of
wind when we were not producing any in 2001. The largest silicon
solar manufacturing plant in the United States located is in Wash-
ington State, and we are not known for our sunshine. And we have
%ne of the largest generating plants now going in for solar in our

tate.

That is just the beginning. We are now looking at biomass, we
are looking at algae, and we are looking at all of the new tech-
nologies. And our community and 4-year universities are involved
in the research and development to make that happen. So, we are
very pleased at what we have done thus far. We think it is just the
beginning, sir.

Senator SANDERS. Thank you.

Governor Hoeven, let me ask you a very simple question. The
reason we are here today is not only talking about the creation of
jobs, but also dealing with the crisis in global warming. We have
had some of the leading scientists in the world sitting, actually, ex-
actly where you are sitting. What they have told us is that if this
planet and the countries of the world do not get their act together,
the future for our kids, our grandchildren, our great-grandchildren,
is going to be very, very dire as the planet warms up.

Do you believe that assessment?

Mr. HOEVEN. Well, the science shows that there is warming.
There different opinions to what exactly is the cause of it. But the
point I am making is, if you want to get the technology out there
to capture and store COy, to reduce CO, emissions, you need the
r}ilght kind of Federal policy to do it. Waxman-Markey is not
the——

Senator SANDERS. That was not my question. My question was
a pretty simple one. Some of the leading scientists in the world tell
us that global warming is a huge crisis for this world now and that
it will only get worse. Do you agree with that assessment?

Mr. HOEVEN. I agree we need to address it. I think there are dif-
ferent opinions as to the direct cause——

Senator SANDERS. Well, they are all different opinions

Mr. HOEVEN. But I do believe that we need to address it, and we
are doing that, and I described how in my testimony.

Senator SANDERS. Thank you.
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Governor Ritter, you mentioned in your testimony that your
State was the first to have a voter-approved renewable energy
standard, and that was in 2004. More recently, and interestingly,
you doubled that standard to 20 percent by 2020. How has this pol-
icy effected Colorado’s energy future, and do you believe it will
produce positive results for Colorado’s electric customers?

Mr. RITTER. I think in part the doubling of that helped us lure
fairly significant companies to the State. Vestas has been talked
about. I take some issue with former [unintelligible] about Vestas,
but Vestas, I believe, made their decision ultimately to locate in
Colorado 2,500 new jobs over $700 million in investment because
we had doubled our renewable energy standard.

What I should point out is that Xcel Energy, which Senator
Klobuchar referred to, they initially had opposed a renewable en-
ergy standard when it was on the ballot. When we went to double
it for investor-owned utilities to 20 percent by 2020, they supported
it because they found out how easy it was to get to the 10 percent
goal that was initially set by the voters.

Senator SANDERS. Thank you very much.

Senator Barrasso.

Senator BARRASSO. Thank you very much, Mr. Chairman. I ap-
fpreciate this opportunity. Thank you all for being here and testi-
ying.

I wanted to start by just responding a little bit about what Sen-
ator Boxer had said at the beginning of this because I had talked
about the stimulus package. She said I had labeled it a failure and
guot(eld a Washington Post article, editorial, that said it was squan-

ered.

I think, Senator Boxer, you made my point. You said that less
than 10 percent of the money has been given out, which is my criti-
cism of it. This is a failure. This was supposed to be timely, and
temporary and targeted. And it has not done those things at all.

I also heard you say, Madam Chairman, that the Democrats
wanted to move ahead with climate change legislation and the Re-
publicans just spoke gloom and doom. Yet, I have an editorial that
I would like to introduce into the record by Senator Byron Dorgan,
Reduce CO; Yes, Cap-and-Trade No. He said, I do not support the
cap-and-trade plan now being debated in Congress. I think it is the
wrong solution. I do not support it.

Then, last Friday, on a television show, we had Governor
Schweitzer of Montana. He was asked about cap-and-trade, and the
Governor of Montana said cap-and-trade was the wrong approach.
Schweitzer heads the Democratic Governors Association. Bill
Maher asked him. He said, Governor, but isn’t that the Democratic
approach? He said, well, it might be some of the Democrats’ ap-
proach.

Governor Freudenthal from Wyoming has taken the same posi-
tion. He has sided with me and my colleague, Mike Enzi, to say
he does not support what is going on.

[The referenced editorial was not received at time of print.]

Senator BARRASSO. So, Governor Hoeven, if we could visit with
you. This is what your Senator has said. Can you talk a little bit
about that and that there is bi-partisan opposition to the things
that are going on here, especially in the Rocky Mountain West?



155

Mr. HOEVEN. Well, I think there is a real desire to move forward
to produce more energy domestically, to deploy the technology that
will help us do it in environmentally sound ways. The key is the
right kind of Federal policy to do that.

Again, I go back to the need to create certainty so that busi-
nesses can invest the billions of dollars it takes to do it. You need
to create benchmarks that are reasonable and attainable. Then you
need to create the incentives to get there. And you need to be care-
ful not to pick winners and losers, but to develop all of our sources
of energy.

Senator BARRASSO. There is something call the Western Climate
Initiative. Is your State a member of that group?

Mr. HOEVEN. We are a member of the Western Governors. We
are not a member of the Western Climate Initiative, as is the case
for about half of the States that are members of the Western Gov-
ernors’ Association. A number of them are observers, a number of
them just are not participating. Only about 7 out of 14 or so, I
would say roughly half, are actually participants in WCI.

Senator BARRASSO. They are predicting economic stimulus from
green investment and green collar jobs. Do you have some observa-
tions or comments about their positions and why——

Mr. HOEVEN. If you look at the statistics for the creation of green
jobs, North Dakota is doing very well. I think we are growing at
a rate of 9 percent or more in green jobs. The point is that we are
also growing in traditional energy jobs, and we need them both,
and we need them working together. And we need the technology
to develop all of them with the environmental stewardship we seek.
We should not be penalizing companies that are trying to do that
very thing.

Senator BARRASSO. Governor Corzine, if I could. I am also on the
Energy Committee, and you spent time on this side. They have ap-
proved legislation that expands first eminent domain authority in
terms of overriding State objections on proposed transmission lines,
which is what, in Wyoming, we need transmission lines to move
the wind power to market.

What are your thoughts on States giving this authority to the—
of taking this authority from the States?

Mr. COrzINE. I think most States want to have a partnership in
that effort, and I do not think the overriding of the ability to look
at the local implications of this actually should be overridden. That
does not mean that we do not have to work proactively to improve
our grid, which is a tremendous problem.

One of the reasons we are so supportive of offshore wind is that
we have fewer of those problems, particularly in the highly, densely
populated areas that are near our coastline. But it is not something
that I think many local governments or State governments want to
give up control of.

Senator BARRASSO. When I look at wind, Secretary Salazar re-
cently testified to the Energy Committee that you need about
138,000 acres of land to build a wind farm to replace one coal-fired
power plant. That equates to 215 square miles. And if you look at
the Jersey coastline on-shore, you have what, 127 miles up and
down, you would need to have the entire coast of New Jersey from
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the coastline in for over 1.33 miles of wind turbines just to be able
to get the energy of one coal-fired power plant.

Mr. CORZINE. To be honest——

Senator BARRASSO. So the math kind of does not work some-
times.

Mr. CORZINE. Senator, the fact is that there is tremendous capac-
ity on offshore wind, and it does not have to be scattered in the
way that you are talking about. We have on the blueprints 3,000
megawatts in the next 5 years. That is almost four nuclear power
plants. And it is only on four different wind farms.

Senator BARRASSO. Thank you, Governor. Thank you, Mr. Chair-
man.

Senator SANDERS. Senator Boxer, your name was taken in vain
by Senator Barrasso. Would you want to respond?

Senator BARRASSO. With great respect. She is good friend.

Senator BOXER. With great friendship. It was.

Senator SANDERS. And you will respond in friendship, I am sure.

[Laughter.]

Senator BOXER. My friend misquoted me. I said on this com-
mittee, the Democrats, week after week, are saying let us step up
the plate and pass legislation, and the Republicans on this com-
mittee are in opposition. And you said that Senator Dorgan does
not support cap-and-trade. I can tell you that several Senators on
your side do and my Governor is a Republican.

I just wanted to make sure that people understood it, so I will
reiterate it. Week after week we hear the same thing in this com-
mittee. Democrats on this committee pushing forward with, what
I hope is going to some excellent legislation, addressing the issue,
which will level the playing field for everybody and be great for the
creation of jobs and help our kids avoid pollution. And I thank you
for the opportunity to respond to my good friend.

Senator SANDERS. Senator Carper, you did not make an opening
statement. Why do you not ask the next question?

Senator CARPER. Thanks so much.

I just want to say to our Governors, as a recovering Governor,
welcome. It is great to see each of you. Thank you for joining us
here on the anniversary of the birth of Senator Barrasso. It is his
birthday today.

The last time I did that, the room erupted into song for George
Voinovich. I think we will try to restrain ourselves here today be-
cause we only have 5 minutes.

I had the pleasure of talking with Governor Corzine early this
year about the potential for maybe New dJersey, Delaware and
Maryland working together on a windmill venture. We are plan-
ning to deploy, in 2 or 3 years, a windmill farm about 12 miles off
the coast of Rehoboth Beach, and New Jersey has far more ambi-
tious goals. But I think we are the first windmill project to actually
have a buyer. One of the utilities has already purchased the elec-
tricity that will be created.

My hope is that we can find, maybe as you go forward with your
other projects, we can find some synergies and economies of scale
by doing a venture which would, I think, be almost as close to Cape
May as it would be to Delaware.
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I understand that with our new Governor, Jack Markell, there
have been some discussions with New Jersey and with Maryland,
and I would just ask if you could give us any update on where we
might be headed in that regard.

Mr. CorzINE. Thank you, Senator, and it is good to see you.

We are very much working in partnership on the arrangement
that you are talking about off of the Delaware coast. It is one of
the four authorized, permitted projects to move forward, and it in-
cludes New Jersey companies as a part of the consortium that is
building it, and we intend to compete for actually purchasing some
of that power.

I think this is something that we should be utilizing in all of the
developments of offshore wind. It is quite a directive, and we have
those discussions ongoing with the new administration.

Senator CARPER. Well, that is great. I am glad to hear that.

I think it was Governor Gregoire, but maybe a couple of you used
the term smart grid. Would you just talk with us about—I think
in some places around the country, I think California among them,
the utilities have figured out, working with the public service com-
missions, the Governors, the legislators, they have figured out how
the utilities can make money not by selling more gas and elec-
tricity, but actually by selling less and trying to help their cus-
tomers conserve and consume less.

Could either of you, I will start with you, Governor Gregoire, but
could you speak to us a little bit about what you might be doing
in your State in that vein, and any lessons maybe for us and the
rest of the country? And anything that you are doing with smart
grid, that would be appreciated as well.

Ms. GREGOIRE. Well, thank you, Senator. Let me speak to that.
The Pacific National Laboratory in Washington State has been a
leader in this. We put in place, along the peninsula of Washington
State, the consumer ability to decide when and how much they will
use by way of electricity.

They can make their decision on their computer, whether they
are in Europe or at home, whatever they want to do. They have
reduced their own costs as consumers. They have saved money. In
their report back to us, they like being in control and using energy
when they want to use it at a rate that they want to use it.

So, it has been very successful in Washington State. We are now
looking to expand it across the State.

Senator CARPER. All right. Good. Governor Ritter.

Mr. RITTER. We have two parts to this. One is in Boulder, Colo-
rado. Xcel, our major utility, investor-owned utility, is building the
first fully integrated smart grid in the world in Boulder and chose
that as sort of its pilot place. But it is going to be, over time,
100,000 people who will be subject to their smart grid approach
and again, deciding to let consumers decide how to use energy.

As importantly, we just had a company that opened up, and over
$30 million from a venture capital company, and they are building
the hardware and the software for smart grid that allows you to
be connected into your meter in a wireless fashion. So, we are cre-
ating jobs utilizing sort of smart grid technology as a manufac-
turing opportunity for us in Colorado.
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Senator CARPER. Good. I want to ask one more quick question,
if I could.

In 1975, we passed the first CAFE legislation. We raised from 15
to 25 miles per gallon the fuel efficiency requirements for cars,
trucks and vans. Instead of using less gasoline, we used about 150
percent more in the years to come.

We raised CAFE standards in 2007. The President raised them
again this year. If we are not careful, we may end up using more
oil and more gas, not less, because we end up driving more cars,
driving more miles.

Have you all thought about this? And how what, if anything, we
might want to do with respect to reining that in?

Ms. GREGOIRE. Well, one of the things that we passed this past
legislative session is incentives for electric cars. I have joined with
my colleagues in Oregon and California with the concept that we
ought to have an electric highway that goes from the Canadian bor-
der all the way to the southern border of California. We are trying
to look not just at hybrids, but that potentially is a transitional op-
portunity for us to go to electric cars, and the consuming public has
been very positive toward it.

Senator CARPER. All right.

Mr. RITTER. We have a company actually manufacturing electric
trucks in Colorado. So that is a part of it as well. It does not have
to be confined just to automobiles alone. The other part of that is
we are looking at how we, as a State, can be a leader in com-
pressed natural gas for our own fleet and how we can convert parts
of our fleet to compressed natural gas, and likewise, how we can
build out an infrastructure that provides compressed natural gas so
that heavy vehicles can utilize those as well.

Senator CARPER. Thank you very much. Again, thanks so much
for being here and for your leadership.

Senator SANDERS. Senator Udall.

Senator UDALL. Thank you. Governor Gregoire, in your testi-
mony, you cited the bi-partisan coalition of 31 Governors, including
Governor Bill Richardson of New Mexico, which calls on Congress
to pass comprehensive energy and climate change policy.

In that statement, I think all of you said, “We support legislation
that invests in using energy more efficiently and producing more
clean energy at home and sets a cap on greenhouse gases to reduce
emissions level guided by science to avoid dangerous global warm-
ing.”

I will note that Governor Schweitzer, I think, also signed that bi-
partisan statement because that should be part of the record from
what was said earlier.

This statement was also signed by six Republican Governors,
Governor Charlie Crist of Florida, Arnold Schwarzenegger of Cali-
fornia, Jodi Rell of Connecticut, John Hunstman of Utah, Jim
Douglas of Vermont and Donald Carcieri of Rhode Island, and also
the Republican Governor of Puerto Rico, Luis Fortuno. Another one
of the signers, Governor Mark Parkinson of Kansas, was the head
of the Kansas Republican Party as recently as 2006.

So, you have really worked to build this bi-partisan coalition in
Governors. My question to you is, one, congratulating and applaud-
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ing you, but what advice would you give us to develop bi-partisan-
ship here in the Senate on this very important issue?

[Laughter.]

Ms. GREGOIRE. Well, Senator Udall, I am very proud of the Gov-
ernors across the country. Not only do we have bi-partisan support
on the policy that you just articulated, but the Western Governors’
Association, much like the National Association of Western Attor-
neys General, have also issued a policy just this last month at their
gathering in which they said, we urge Congress and the President
to act decisively to create a national policy to reduce greenhouse
gas emissions.

The third thing, the Western Common Initiative, is signed on by
Senator Schweitzer. It is 72 percent of the economy of Canada and
about 20 percent of the economy of the United States.

This is not a partisan issue for Governors. This is a bi-partisan
issue. This is about a 21st century economy.

Senator UDALL. Thank you, and I think you set a very good ex-
ample for us.

Governor Ritter, New Mexico and Colorado both have very di-
verse energy resources. We produce oil, natural gas, coal, uranium,
anddwe also are blessed with renewable resources like solar and
wind.

Now, your State is also a large producer of coal. Yet Colorado is
taking action to reduce greenhouse emissions by 20 percent by
2020 and achieve a 20 percent renewable electricity standard by
the same time.

Could you describe how Western States can achieve job creation
and economic development by reducing greenhouse gas emissions,
including the role of natural gas, which I think you mentioned in
your testimony? You saw a role for natural gas, and I could not
agree with you more. I am wondering what your ideas are there.

Mr. RITTER. Well, thank you, Senator. And again, I think Gov-
ernor Hoeven and I are not very far apart in thinking about how
everything has to be involved in a national energy policy that you
should not necessarily pick winners and losers.

There are a lot of incentives that are already in play for tradi-
tional extractive industries, but also for the renewable industries.
The way we have done job creation around this is by creating an
ecosystem that starts with the research and development corridor
in Colorado. The National Renewable Energy Laboratory is the
backbone of that.

But we have had a lot of other private research come in. We have
formed a collaboration with our research institutes, and then out
of there, out of those research institutions, are coming ideas that
actually, if they get a bit of cap x, if they are capitalized, they are
doing job creation.

This abounds in solar. That idea was hatched in the CSU labora-
tory; about $15 million of Department of Energy money went to ap-
prove the concept, and now $150 million in venture capital money,
and it is now 200 jobs in a downturn. And that is just one example.
But it is because this ecosystem starts with research and develop-
ment, a commitment to innovation, and then grows into venture
capital money following it because they know they can produce
solar more cheaply.
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Senator UDALL. Thank you. Thank you very much. There was a
chart that was put up about Colorado and your jobs. I would just
ask that the Chairman, if you want to submit anything in addition
to whatever you submitted today in light of that chart, I would ask
that the Chairman allow you to do so.

Senator SANDERS. Without objection.

Senator UDALL. Thank you, Senator.

Governor Hoeven, to ask you one quick question here. You stated
that the House bill hits carbon sequestration at coal plants twice;
they must buy allowance and pay for sequestration technology. My
understanding of the House bill, and tell me what the difference is
here, cap-and-trade is an incentive for doing sequestration. So, if
you do it you do not need an allowance because the carbon is not
emitted. You are taking care of it.

The second part of the House bill devotes $60 billion, this is the
largest amount aside from what is dedicated to consumers, for coal
capture and sequestration. Those allowances are given to utilities,
and also into research.

So, I do not see how you make this argument that they are hit
twice. In fact, there are significant provisions in there to encourage
the industry to move to CCS.

Mr. HOEVEN. First, the funding that is in the bill for carbon cap-
ture and sequestration is a good thing. There are also some provi-
sions in there that would help in terms of developing transmission.
That is a good thing as well.

But overall your problem is that you set these allowances at a
level where you are going to force the costs of energy from carbon
emitting sources higher, and consumers are going to have to pay
that. CBO scored it at $175 a family. The Heritage Foundation
scored it at about $3,000 per family.

So, in essence, you are going to have that cost to consumers that
these companies are going to pay in cap-and-trade, and they are
still going to have to invest the billions in order to put in the tech-
nology to actually capture and store the CO-.

Senator UDALL. Well, the bill also has a major amount of the al-
lowances going back to consumers. I think we are doing everything
we can to protect them, starting with the lowest income consumers,
and then working up. That is a significant, significant part of the
bill that I think has not been mentioned.

Mr. Chairman.

Senator SANDERS. Thank you very much.

Senator Merkley.

Senator MERKLEY. Thank you very much, Mr. Chair.

A couple of you mentioned electric cars. My colleagues across the
aisle have been talking about the electrification of passenger trans-
portation. It has been estimated that if we have regenerative brak-
ing and cars can go the first 30 miles, if you will, on electricity,
that we would reduce 80 percent of our carbon dioxide production
from passenger transportation.

What are other aspects that you are considering in the States to
promote the transformation to an electric passenger car world? And
what other ideas should we be considering here in our Nation’s
capital?
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Mr. RITTER. Sir, one of the things about electric cars is their tie
into a smart grid. Actually, an electric car that is fully charged can
load back onto the grid and get compensated for that, and pull off
at an off-peak time and wind up being a net savings. So, this idea
to have a smart grid and electric cars at the same time has really
interwoven in a way that makes economic sense to the family.

Ms. GREGOIRE. The one that I would suggest, Senator, and the
thing that we are grappling with with the electricity highway,
north to south between our three States, is how does the consumer
to travel a long distance without regeneration? So, we are looking
at using our public facilities where they can either stay and regen-
erate, or they can transfer their battery and get a new battery in
and move along so that it is very convenient for the consumer.

We really need help and incentives in research and technology on
how to make this happen efficiently and effectively. We would ask
for your help in that regard.

Senator MERKLEY. Thank you. Governor, you wanted to jump in
as well.

Mr. HOEVEN. In North Dakota, we have a company called Global
Electric Motors owned by Chrysler. They make electric vehicles for
Chrysler. We also are doing development work in terms of hydro-
gen and hydrogen-powered vehicles. In both cases, I go back to
both creating a certainty and then also the right kind of incentives.

For example, something as simple as making sure those vehicles
are street legal. In some places, you cannot drive them. So, cer-
tainty so that consumers can buy these vehicles and know that
they are going to be able to use them, combined with incentives,
both for research and development, but then also for consumers
that buy the vehicles in the new technology.

Senator MERKLEY. Thank you. Those are all great points, and I
appreciate the work the States are doing.

Governor Ritter, you noted that you support major climate legis-
lation but not necessarily in the exact format from Waxman-Mar-
key. Are there specific suggestions that you would have for how we
might improve upon Waxman-Markey?

Mr. RITTER. Well, again, as a State with natural gas, I think nat-
ural gas and a different focus on that than was in the Waxman-
Markey bill, is important to consider. It is a much cleaner burning
hydrocarbon, whether you talk about it in terms of turbines used
to generate electricity or compressed natural gas used to motorize
vehicles. So, that is certainly one thing. I will admit a self-interest
as the Governor of a State with abundant natural gas and such a
volatile market presently.

Other than that, I think that the most important thing is that
it be driven around climate goals and that the good work of the
Senate be focused on that, and listen to the people who are the crit-
ics of Waxman-Markey and ask the question, what is the way to
improve upon it, so that there are not such significant winners and
losers, perhaps, except around climate reduction.

Senator MERKLEY. Thank you. And our other Governors, Gov-
ernor Gregoire and Governor Hoeven, is there anything you would
like to add on that score?

Ms. GREGOIRE. I would only ask that you consider whether the
ability for efficiency in the standards is beyond what it should be,
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and we should solidly have a national set of standards for renew-
ables and stick to it. I agree with the predictability and sustain-
ability concept. But if we say efficiency can eat into that dramati-
cally, I do not need that we are going to incent the kind of capital
investment that we need in renewable energy.

Senator MERKLEY. So, perhaps separating the two standards
rather than having them exchange for each other. OK.

Governor Ritter, in your written testimony, I am not sure if you
mentioned this is your oral testimony, but Boulder County has a
program of low interest loans to help people pay for energy invest-
ments, energy improvements to their homes up front, then pay
those loans off on their property tax bill. We just passed a similar
bill in Oregon. Do you want to comment on how that is working
and the theory behind it?

Mr. RITTER. It was passed by the voters, and again, I think, Sen-
ator, in all fairness I think it is just too early to say how it is work-
ing because it has just been passed. It is modeled after something
that a local community in California had done as well. We are con-
sidering it, whether that is something to do at the State level. But
I cannot really say much about it because our tax assessments are
done every other year, so we just have to wait to see how many
people wind up participating in it.

Senator MERKLEY. Great. Well, we will look forward to those re-
sults, and hopefully we will have the Oregon program up and run-
ning as an example as well.

I think my time has actually expired. Thank you all very much.
It is tremendous to see what you are doing at the State level.

Senator SANDERS. Senator Klobuchar.

Senator KLOBUCHAR. Thank you very much.

Governor Ritter, you were talking about your renewable portfolio
standard. I think it is interesting because, as you said, you are a
State that has oil, natural gas, but you had some popular bi-par-
tisan support for putting a renewable electricity standard in place.
Why do you think that is as we look at how we can gain bi-partisan
support for an energy policy?

Mr. RITTER. Thanks, Senator. I really do think it is because the
voters led the way initially. There was no leadership in our State
that really, I think, supported a renewable energy standard, and
we put it on the ballot and the people in the State, I think people
in the West have a real interesting, I think, tie to the land, and
I believe view our time here really as stewards.

I am not trying to be glib about that. I really believe we have
this relationship to the land that may be different than other
places. And it is why you have seen the Western Climate Initiative
and the Western Governors be able to get together on this.

We have some evidence of things that we believe are a product
of global warming. The pine beetle kill in Colorado is very signifi-
cant. I think that helps people think about climate and the need
to address it. The renewable energy standard was just one way of
doing that in 2004.

Once the utility, the investor-owned utility, saw that they could
make it, and make it far ahead of the goal, then they were on
board for us to double the renewable energy standard. That has
been our secret, seeing that there are these benefits that are about
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the economy, about energy policy and the environment, and they
are all intermeshed.

Senator KLOBUCHAR. I also think, it seems, our State has a simi-
lar story. People saw that they could have some skin in the game,
that they could make some money off this, that they could get some
jobs off this. And I think part of why there is more support in our
State was the biofuels.

And while that may not be related to the electricity standard,
they could just see that part of this home grown energy, this new
energy economy, that they could be a piece of this, that unlike the
information technology revolution, which gave the Silicon Valley a
bunch of jobs, there actually could be jobs, Governor Hoeven, in the
Red River Valley.

So, I guess that is my next question. One of the things we are
going to be looking at is biofuels. I think we will make a transition
to cellulosic. I do not think we should be pulling the rug out from
under our biofuels, but one of the things that we have been looking
at is increasing the blend standard for biofuels.

Governor Hoeven, as a State that has both biofuels and oil, do
you want to talk about what you think of that idea?

Mr. HOEVEN. You should do it.

Senator KLOBUCHAR. Thank you, with that North Dakota direct-
ness. Governor Ritter, any comment on that? I know Senator
Salazar was working on that before he left, and your two Senators
have been working on that.

Mr. RITTER. I, likewise, would support that. We also have a plant
that is just opening up on the Southern Ute Reservation that turns
algae to biofuel. We have a variety of different corn ethanol plants
in the State. There is great research happening about how to tran-
sition to different kinds of things that are not food supply based,
like corn.

But I think the most recent thing happening, and the biggest
thing that may be happening in Colorado, is, in fact, that algae re-
search from Colorado State University is being transferred to com-
mercial technology.

Senator KLOBUCHAR. Governor Gregoire, along these lines of get-
ting people behind a new energy policy and feeling that they can
be a piece of this, too, would be forestry and biomass from logging.
I know, like Minnesota, you have a major forestry industry in
Washington State.

Do you want to talk about the role that the forestry industry can
have in this?

Ms. GREGOIRE. Well, they are at the table. They are supportive
of the initiatives of that we have put in place for cap-and-trade be-
cause they know they are part of the solution. Agriculture is also
at the table. They see themselves as part of the solution with new
kinds of biofuels. Boeing has had its first international flight test-
ing biofuels. It can transform the entire aerospace industry.

So, our public is very supportive, and now our business commu-
nity has stepped up to the challenge of the public. And it has been
welcome, and it is a job creator for us.

Senator KLOBUCHAR. Very good. And then last, I talked in my
opening statement about China. I recently visited there with Sen-
ator McCain and Senator Graham and the work that is going there
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and some of these other countries. In Vietnam, the No. 1 issue the
Prime Minister there raised was their concerns on climate change
and the effect on the world.

Do you want to talk, being in Washington State and having
many trade deals with Asia and things like that, your concerns
about, I raise this issue, that we should be selling to them instead
of them selling to us, on the technology issue?

Ms. GREGOIRE. My best is the story in which President Hu Jianto
and the Vice President of China came to visit Washington State in
2007. In a conversation that I had with them, I asked the question
what is the greatest challenge to China? The answer back was en-
ergy and the environment.

And the next conversation was about global climate change and
how we could work together, and that we had new initiatives in
biofuels, and they indicated to me that whatever we could produce,
they would import it all.

Therein lies what I began to understand is a future 21st century
economy where we can be exporting technology, exporting biofuels.
It is a new economy for Washington State. That is what is driving
us as one of the most trade-dependent States in the country.

Senator KLOBUCHAR. Thank you very much.

Senator SANDERS. Let me conclude the Governors’ section of the
hearing by thanking Governor Ritter, Governor Gregoire, Governor
Hoeven and Governor Corzine, not only for what you are doing
back home, but for being here today.

You may or may not know that this hearing was attended by al-
most every Senator, which is a bit unusual for hearings, and it in-
dicates, I think to all of us, the important work that you are doing,
what we can learn from you, and how we have got to go forward
together on this important issue.

So, I thank you very much. Now, it is time for the Mayors.

OK. We are delighted to have four wonderful Mayors with us. As
a former Mayor, I very much appreciate the hard work that you do
and how you have to deal with day-to-day problems. I think the
last 8 or so years we have seen great innovation coming from city
halls all over this country.

I will say to the Mayors is that we think there may be a vote
in 5 or 10 minutes. Senator Merkley and I will rotate the gavel,
and I will be back as soon as I can.

But why do we not begin with Mayor Bob Kiss of Burlington,
Vermont, which is the city of which I live and in which I had the
honor of being Mayor some years ago.

Mayor Kiss.

STATEMENT OF HON. ROBERT KISS, MAYOR,
BURLINGTON, VERMONT

Mr. Kiss. Thank you, Senators, Chair of the subcommittee and
other members of the committee, for having us here today. I have
some written testimony that already has been submitted, and I will
refer to it in a minute.

One thing that I wanted to comment on is that in Vermont right
now, Bill McKibben is in residence at Middlebury College. He is an
environmental activist very concerned about climate change and
greenhouse gases. I think the message he has been giving to the
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people of Vermont really says that if we do not do something in the
next 8 years, there is going to be irrevocable changes in our climate
30 years out that will be unacceptable.

I think some of the people who left here, who were escorted out
earlier, younger people, really are taking that to heart. They see
it not only affecting their own future seriously, but their children’s
futures. They are not convinced, I do not think, that we will have
the ability or the determination to challenge the issue that con-
fronts us today. And I think that really is the backdrop to our dis-
cussion.

In Burlington, what I assumed, when I became Mayor, I think,
was a commitment to build a sustainable city, and sustainability
has not been a lot of the conversation that has been here today,
either. What we have to do here is something that lets us live into
the future successfully. I think we have to have courage in order
to be able to do that.

Clearly, greenhouse gas emissions and climate changes, in my
mind, are real, not a figment of someone’s imagination, and we
need to address it.

From Burlington’s perspective, I think we have been successful
in a lot of ways because we had begun to attack this issue, really,
about 30 years ago. I am going to just read two paragraphs from
my information that was submitted earlier to talk about what we
have done over the past 30 years.

In 1990, Burlington voters approved an $11 million bond to fund
energy efficiency programs for 2002. Since 2003, Burlington Elec-
tric Department customers pay a small monthly charge that sup-
ports energy efficiency programs. The result of this investment is
compelling.

Annual electricity consumption in 2008 was about 1 percent
greater than in 1989. Even with substantial local economic growth
over the last 19 years, Burlington has met demand with about the
same amount of electricity used in 1989.

And energy efficiency investments save Burlington consumers
over $8.9 million in retail electric costs annually, savings that go
back into the local economy. Every year, these savings also include
preventing the release of carbon dioxide measured at 64,700 tons
in 2008.

These energy efficiency efforts go hand-in-hand with a commit-
ment to renewable electricity generation. Currently, 67 percent of
Burlington’s electricity is generated through renewable energy
sources. A substantial portion of Burlington’s renewable energy is
supplied by the McNeil Generating Station, a wood burning plant
that began operation in 1984.

At full load, McNeil can generate 50 megawatts of electricity.
Much of the wood that fires McNeil comes from Vermont and re-
gional sources, keeping the economic activity created by wood de-
mand local.

Last year, BED installed a nitrous oxide reduction unit at
McNeil which allows it to sell renewable energy credits. The sale
of these credits is expected to pay the costs of installation of the
nitrous oxide reduction unit within about 3 years.

Building a green economy is an integral part of Burlington’s de-
velopment plan. That is what we are about. But I think the goal
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here is to build a public infrastructure that is green, so that all
jobs become greener. At the same time, jobs in the new economy
are green collar jobs that are responding to our capacity to create
a public infrastructure that is green.

I think that has got to be our goal. Ultimately, it cannot be just
about developing green jobs. It has got to be about creating a green
infrastructure in society that does this routinely and is an answer
to the question of what our lives will look like in 30 years.

So, Senator Sanders, there are two other elements that come
from this, and maybe I will talk about them later. But, we want
to create, and we have authorizing legislation in Vermont now,
clean energy assessment districts. This is the same idea that was
talked about in terms of Boulder. Burlington is looking at that
process now, and as I said, we have State legislation that would
allow us to do it.

Second, we have heat that is wasted at McNeil that we know can
be used to support district energy, in other words, using that waste
heat to heat as many as 8,000 homes in the city of Burlington.
That is the second project we are looking at.

Thank you.

[The prepared statement of Mr. Kiss follows:]
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Chairwoman Boxer, Ranking Committee Member Inhofe, Subcommittee Chairman
Sanders, Ranking Subcommittee Member Bond, and Members of the Committee —

Thank you for the opportunity to testify on the issue of clean energy jobs, climate-related
policies and economic growth. This issue is critical to our economic future as we wrestle
with the twin challenges of recession and the effects of climate change. Before I go
further, I would like to acknowledge the work and leadership of Vermont’s
Congressional delegation — Senator Leahy, Senator Sanders, and Congressman Welch —
on economic development and environmental issues. [ appreciate that Senator Sanders
was one of the lead sponsors of the Energy Efficiency and Conservation Block Grant
program ~ which is a significant step forward on protecting the environment and reducing
greenhouse gas emissions. It is clear that the federal government must be a partner with
states and cities in any effort to deal with these problems — and in that respect I hope the
EECBG program will be funded in the future as a new and essential resource.

1. Burlington, Vermont’s experience with the green economy.
g2 p g \

As the Mayor of Burlington, Vermont, and a Burlington resident for more than 35 years, I
see a strong and successful connection between climate-related policies, economic
growth, and job creation. Burlington is ahead of the curve in building a public
infrastructure that encourages the creation, retention and growth of green collar jobs and

supports business growth, in general, within a green framework.

According to the City’s latest economic report, Jobs & People IV, 2009, from 1990 ~
2006, the Professional, Scientific, and Technical Services sectors, those with the most
green jobs, showed a 55% positive growth trend in the Burlington area. This sector
represents 11% of the total private sector earnings in Chittenden County. In 2004
indicators from the Environmental Consulting Services sector showed that it is poised for
exporting these services outside of the Burlington area, bringing needed new dollars into

the local economy.

Specific Examples of Green Businesses

I would like to highlight some of the green businesses that have started and grown in

Burlington, both large and small:
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. The Vermont Energy Investment Corporation was co-founded in 1986 with a

mission to reduce the costs, both monetary and environmental, of energy use.
VEIC works nationally and internationally with utilities, regulatory agencies,
and energy advocacy groups to design programs that reduce energy use
through energy efficiency and renewable energy. VEIC is identified as the
state energy efficiency utility. It has approximately 170 employees, with 30
positions added since January 1, 2009. By the end of the year, it is anticipated
that a total of 35 positions will be filled for 2009. Additional staff are
proposed for 2010.

. For 20 years Seventh Generation in Burlington has sold and promoted
environmentally-responsible home products for cleaning and other uses.
Seventh Generation has been the leading company nationally for “green
cleaning” products. The company has grown from a staff of 65 at the
beginning of 2008 to a current level of 113 employees.

. Draker Laboratories provides high performance hardware monitoring and
software-as-a-service data management systems for commercial-scale
renewable energy systems including: solar photovoitaics (PV), wind, solar
thermal and hybrid systems. Draker currently employs 8 people full time, has
2 part time interns and one part time contractor. In the next year Draker
anticipates hiring 2-5 new people, and as many as 10 depending on the
cconomy and credit market.

. ReCycle North is a non-profit organization located in Burlington with a 3-part
mission to promote reuse, offer job-skills training, and provide anti-poverty
assistance. Reclaiming materials that would otherwise end up in a landfill
allows ReCycle North to teach job skills to disadvantaged individuals, create
jobs, and promote economic development. Recycle North currently has 37
full-time positions and 3 part-time positions, and statewide employs 47
people.

. Spring Hill Solutions is a comprehensive carbon management, clean energy

and business sustainability consulting firm located in Burlington. Currently,
the staff consists of 2 full time and 3 part time employees. This company sees
great potential for growth which could double or triple its staffing in the next
two years.

The reasons that businesses locate and grow in certain communities are complex.

Personal geographic and lifestyle preferences, strong public school and higher education
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systems, access to quality healthcare, good public infrastructure, among other factors, are
all in the mix. Burlington has many of these attributes — comprehensive hospital care,
public transportation, a state-of-the-art municipal broadband internet, phone, and cabie
service, four area colleges and a public university offering a broad continuum of
educational opportunities, a good public school system (including a magnet elementary
school focused on sustainability), and a municipal commitment to basic public
infrastructure, Even as the largest city in Vermont, Burlington is small by national
standards with a population of about 39,000. We do not benefit from the economies of

scale that larger cities do and we face many of the same challenges.

As of 2006 there are approximately 32,500 jobs in the City with about 85 percent of
residents working in Chittenden County, and just under 40 percent working in
Burlington. We are not by any means a wealthy community — with a median income of
$33,070 and poverty rate of 20 percent according to the last U.S. Census figures. Like
many cities we face an aging water, wastewater, and street infrastructure, with a

dependence on the property tax system or rate increases to fund improvements.

Energy Efficiency Programs and Renewable Power Generation

Burlington’s early adoption of an energy efficiency program has yielded substantial
benefits to the community in terms of reduced energy use and cost, economic
development and job creation, and greenhouse gas reduction. In 1990 Burlington voters
approved an $11 million bond to fund energy efficiency programs through 2002 by its
municipal electric department, Burlington Electric Department (BED). Since 2003, BED
customers (like all other Vermont electric customers) pay a small monthly charge that
supports efficiency programs. When these funding sources are included with direct
investment from customers, about $30 million has been invested in energy efficiency

efforts sponsored by BED over the last 19 years.

The overall results are compelling. Annual electricity consumption in 2008 was about 1%
greater than in 1989. Even with substantial local economic growth over the last 19 years,
Burlington has met demand with about the same amount of electricity used in 1989.
Energy efficiency investments save Burlington consumers over $8.9 million of retail
electric costs annually — savings that go back into the local economy. Energy efficiency
expenditures are made almost entirely locally, usually in the form of professional

services, skilled trade employment, and equipment purchases.
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During 2008, total BED program spending was $1,499,592 and participating customers
spent an additional $1,127,075 to fund energy efficiency investments in their facilities.
Due to energy savings generated by energy efficiency programs in 2008, the release of
about 64,700 tons of carbon dioxide was prevented.

These energy efficiency efforts have been matched by a commitment to renewable
electricity generation. Currently 67% of Burlington’s electricity is generated through
renewable energy sources. A substantial portion of Burlington’s renewable energy is
supplied by the McNeil Generating Station, a wood-burning plant that began operating in
1981. Construction of the McNeil piant was financed through a bond passed by
Burlington voters in 1978. Seventy percent of the wood burned by McNeil comes from
low quality wood and harvest residue. The remainder of McNeil's wood requirements are
met through residues such as sawdust, chips and bark from local sawmills and by using
processed urban wood waste. At full load, McNeil can generate 50 megawatts of
electricity.

Much of the wood comes from Vermont and regional sources — keeping the economic
activity created by wood demand local. Last year, with approval of Burlington voters,
BED installed a nitrous oxide reduction unit at McNeil which has allowed it to sell
renewable energy credits. The sale of these credits is expected to exceed the costs of
installation of the nitrous oxide reduction unit within about 3 years.

Urban Agriculture

Burlington has also been the site of a successful urban agriculture effort which has
spurred job creation, preserved open space, and greatly improved access to local, healthy
produce. The “Intervale™ is a large swath of wetland and farmland in the middle of
Burlington, 350 acres of which have been managed for the last 20 years by a local non-
profit, the Intervale Center. The [ntervale supports 12 small farms on site, employing 56
total workers and producing more than one million pounds of organic produce per year to
the local market. The Intervale Center has an “incubator farm” program which supports

agricultural development and works with farms across the state.

City and regional planning in the 1950s and 60s identified the Intervale as a site for
limited access highways; in subsequent years the area became a dumping ground for old
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cars. With the commitment of several partners it has been transformed into a green
economic engine and source of local food and recreation. The City helped solidify the
Intervale Center’s ability to expand by selling it 179 acres of land in the Intervale which
it had previously leased.

2. Green Economic Development and Climate Policy.

The existence of an expanding green economy in Burlington is no accident. The
investments made by the City and Burlington voters during the 1980s and 90s in the
McNeil plant and a vigorous energy efficiency program formed vital infrastructure

support for clean energy efforts.

Green Policy Development

Sustainable energy policy has been an integral part of Burlington’s planning over the last
10 years. In 2000 Burlington was one of the first communities in the country to develop
and approve a comprehensive Climate Action Plan. The City is currently completing a
process of rewriting the Plan, involving residents and other stakeholders, and setting
GHG reduction goals of 20 percent by 2020 and 80 percent by 2050.

In 1999, Burlington began to develop a unified community vision based around “the four
E’s of sustainability”: environment, education, social equity and economics. The
resulting Legacy Action Plan was passed unanimously by the City Council in 2000 and
since then has been used as a template and guide for much of the City’s progress.

In the late 1970s and the early 1980s — when Senator Sanders was Mayor — Burlington
intensified a focus on developing its downtown business district and waterfront — creating
an urban core where people can live, work, and play. This effort has continued to
progress through subsequent years and City administrations. Currently Burlington has a
downtown business district which is a significant source of economic activity for the City
and region. A very successful outdoor pedestrian mall draws tourists as well as residents

into the downtown.

Sustainable energy policy is a key element of the Burlington’s 2006 Municipal

Development Plan. The Plan recognizes the importance of:
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“_..public education in resource conservation, publicly-owned alternatively-fueled
electric generation, biomass-fueled district energy technologies, energy-efficient
green building technologies, and climate-friendly transportation solutions, which
includes support for alternative fueled vehicles.”

The municipal development plan also establishes policies for the development of mixed-
used neighborhoods, with the goal of achieving a thriving live/work environment. At the
same time these policies allow a reduction in the need for unnecessary vehicle trips and

parking spaces.

Zoning Ordinances

Burlington’s zoning ordinance includes height bonuses for the construction or
rehabilitation of green buildings that achieve a minimum Silver certification under the US
Green Building Council’s (USGBC) Leadership in Energy and Environmental Design
(LEED) rating system.

The ordinance also allows the City to grant waivers from the parking requirements if the
applicant can demonstrate that the proposed development can be adequately served by a
more efficient approach to reducing dependence on the single-occupancy vehicle (SOV).
Exemptions are also given for carpool, vanpool, car-share and alternative fuel vehicle
parking, again encouraging a reduction of SOVs.

Site plan and architectural design standards in the ordinance also promote and enable
green job creation by supporting the use of renewable energy resources, encouraging the
reduction of energy utilization, and increasing the use of durable and environmentally
friendly building materials.

Business Assistance Program

Through its BE3 Project, the City’s Community and Economic Development Office
(CEDO) offers over 125 restaurants and convenience stores a variety of free audits and
services with project partner organizations that can help these business owners save
money in an environmentally sustainable way. By helping this business sector save
money through reductions in energy and water use, diverting organic waste from landfills
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to compost projects, waste fry oil to biodiesel production, and switching to more
environmentally benign consumables, including ‘greener’ paper products and cleaners,
this program makes businesses more efficient while supporting job creation in the green
economy.

3. Future Policies and Projects.
I want to highlight two pending projects which will allow Burlington to move forward in
its sustainable energy policy and I believe are valuable at the federal, state, and local

level.

Clean Energy Assessment District

Burlington is actively working towards establishing a Clean Energy Assessment District
which will allow homeowners to fund energy efficiency and renewable energy projects
with 15 or 20 year loans, where re-payment is connected to the property, not the owner.
This will significantly strengthen the incentive for homeowners to make energy
improvements, which give a return on investment over a longer period of time than the
typical 5 or 7-year home improvement loan. And, if the home is sold, both the benefit
and the obligation to repay go with the property. This is modeled afier a similar program
initiated in Berkeley, California, focused on solar projects. Recent Vermont legislation

allows any town or city in Vermont to establish these assessment districts.

This effort has great potential to grow jobs in both the renewable energy and energy

efficiency industries.

District Ener.

The Burlington District Energy Service (BURDES) is a proposal to capture waste thermal
energy from the McNeil wood-fired plant to provide heating, hot water, and potentially
cooling to residences, institutions and businesses. When fully-built, BURDES will make
Burlington more energy self-sufficient — mitigating the impact of escalating fuel costs,
increasing the efficiency of McNeil, and reducing the City’s carbon footprint. Burlington

is in the process of developing an implementation plan for this project.
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Federal Policy and Funding

Cities face serious and extensive challenges. They must have the support of both the
federal and state government, or we may all fail together to meet these challenges. As
noted earlier, the EECBG program is a very important step toward giving local
government the resources to adequately address climate change. The Climate Change
bill passed by the House last month is also a significant step towards transitioning to a
clean energy economy, including promotion of green jobs. The House version does not
provide for direct funding for local governments. As a Mayor, I know that cities are well-
positioned to distribute funds quickly and efficiently, focusing on local needs and
priorities. The Senate version of the bill should provide for direct funding of
municipalities, including full funding of the EECBG program, to ensure continued and
sustained funding for local energy efficiency and conservation efforts. And, I hope the
Senate provides EECBG funding for small cities in a fair and equitable manner.

Federal initiatives such as EECBG or the Climate Change bill now under consideration in
the Senate directly address climate change and the green economy. Federal policy can
also have an indirect yet significant impact on green job development. Burlington is
fortunate to have been designated one of forty Renewal Communities nationwide, and
one of 12 rural Renewal Communities. This HUD-designation comes with a number of
important Federal tax incentives for businesses and commercial property owners located

within the designated area.

RC designation has been integral to growing our green economy. Through one of the RC
tax incentives, the commercial revitalization deduction, a local developer was able to
construct an 118,000 square foot, LEED certified building that created hundreds of
construction jobs and now houses one on the largest green businesses in the city, Seventh
Generation. That tax incentive allowed the developer to build a desirable space that
attracted and retained a green business providing livable wage jobs to Burlington area
residents. Another tax incentive, the wage credit, is used by many businesses to help
retain employees, to reinvest savings in their businesses, and ofien to undertake energy
efficiency improvements. The Renewal Community program is slated to sunset at the end
of 2009. This successful program should be extended to 2020 as an important tool in
growing a green economy.
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4. Conclusion.

For Burlington, sustainability means that we will take steps to remain healthy over the
long term, develop a strong sense of place and a shared vision for our future, build on our
assets, value healthy ecosystems and use resources efficiently, seek to retain and enhance
locally based economies, develop productive partnerships between community

stakeholders, and thrive on engaging, inclusive, and constructive public debate.

Burlington has made a commitment to sustainable economic development with tangible
results to show for it. Affordable housing, livable wages, a vibrant downtown, an
accessible waterfront, energy conservation and renewable resources, small business
development, public telecommunications, arts and culture, food security, civic
engagement and long-term planning are elements in a list to measure success for

Burlington as a sustainable community.

Thank you again for the opportunity to address these issues and share some of the
successes and challenges from Burlington’s experience with green economic
development. I reiterate that cities will continue to need the federal government as a
strong partner if our efforts to address climate change and the economy are to succeed. 1

look forward to any questions Committee members may have.



Bob Kiss
Mayor

Room 34, City Halt
Burlington, VT 05401

Office of
the Mayor

Burlington, Tel: (802) 865-7272
Fax: (802) 845-7270
Vermont TOD: (802) 865-7142

August 26, 2009

Senator Barbara Boxer. Chair

Senator James Inhofe. Ranking Committce Member
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Washington, D.C. 20510

Dear Senator Boxer and Senator Inhofe,

Thank you for the opportunity to provide testimony to the Environment and Public Works
Comnittee, and Subcommittee on Green Jobs and the New Economy, on July 21. This letter is
in response to a subsequent question from Senator Inhofe:

1. In 2007, over 80% of Vermont's clectricity generation was provided by the Vermont
Yankee nuclear power plant without emitting air pollutants or carbon dioxide. However,
its operating license will expire in 2012. Do you support extending Vermont Yankee's
license for 20 years? If not, how do you propose replacing 80% of Vermont's electricity
needs by 2012 and the 650 green jobs and 100 million per year in economic benefit created
at Vermont Yankee?

[ do not support extending Vermont Yankee’s license. Vermont consumes power from several
sources — according to Vermont Yankee's website. about 53 percent of Vermont’s electric supply
is from out-of-state sources and about 47 percent from in-state sources, with Vermont Yankee
providing about 34 percent of power consumed in Vermont (see
www.safecleanreliable.com/pdf/Vermont_Elec_Supply.pdf). Other sources include hydro-
electric (about 39 percent), gas, oil and coal (about 16 percent). wood. wind and farm methane
(about 4.5 percent). and demand-side management (about 6.5 percent).

In Burlington and Vermont, sustainable energy policy has been driven in the first instance by
support for energy efficiency improvements. As outlined in my written testimony submitted to
the Committee, annual electricity consumption in Burlington in 2008 was about I percent greater
than in 1989, even while there was substantial residential and commercial development in the
city during this time period - accomplished through a strong energy efticiency program
coordinated through the Burlington Electric Department. [t seems clear that energy efticiency
improvements and demand-side management should be the foundation of a “green™ energy
policy.
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Vermont Yankee does not produce environmentally-friendly power nor is it a sustainable basis
of jobs and economic benefit. Constructing. running. and potentially dismantling a nuclear
power plant — which because of inherent safety risks cannot be redeveloped — requires a
significant level of energy consumption which translates into greenhouse gas emissions. In
addition. Vermont Yankee has produced an estimated 100 million pounds of nuclear waste since
it opened. with all of this waste stored on site near the Connecticut River. We all know there is
no sate solution for the storage of the leftover by-products of nuclear power. According to the
Vermont Public Interest Research Group (VPIRG). there have been several incidents reflecting
compromised safety at the plant — such as lost radioactive fuel rods. a transformer fire that shut
the plant down, cracks in a steam dryer, collapsed cooling towers. and the discovery of radiation
levels above the legal limit at the fence line. A serious accident at Vermont Yankee would be
devastating to Vermont’s environment and its economy.

Nuclear power does not come without a substantial cost to the American taxpayer, with billions
of dollars in subsidies over the years from the U.S. Government to make nuclear power plants
economically feasible.

In its 2006 report titled 4 Decade of Change (www.vpirg.org/documents/decadeofchange. pdf).
VPIRG suggests several viable ways for Vermont to meet its power needs without Vermont
Yankee and primarily through renewable energy sources. This plan starts with substantial
investment in energy efficiency measures. A report prepared for the Vermont Department of
Public Service determined that Vermont could meet 19 percent of its 2016 electricity demand
through cost-ettective energy efficiency measures. The VPIRG report outlines an energy
portfolio for Vermont that by 2015 relies on several renewable sources ~ biomass (primarily
wood). Vermont-based and regional hydro-electric, wind. farm-based methane, and small
customer-sited renewable energy generation (such as wind. solar. and combined heat projects) —
and estimates that Vermont would require purchasing about 20 percent of its energy from the
New England energy market.

The support and development of these energy sources in Vermont will reduce greenhouse gas
emissions. be safer, and create good jobs in diverse areas across the state. I believe that we can
end our reliance on energy from Vermont Yankee and we will be better for it. We need to pursue
the goals of energy sustainability and a reduction of greenhouse gas emissions with new urgency.
We need to make a difference now.

Thank you for the opportunity to address this issue.

With best regards.

& ‘
i@is, Mayor



179

Senator SANDERS. I am going to introduce Mayor Bill Euille of
Alexandria, Virginia. We thank you very much for being here.

I am going to run down and vote. Senator Merkley will take the
gavel and then I will be up in a few minutes.

Mayor Euille.

STATEMENT OF HON. WILLIAM D. EUILLE, MAYOR,
ALEXANDRIA, VIRGINIA

Mr. EUILLE. Thank you, sir.

Good afternoon, Mr. Chairman and members of the committee.
My name is William Euille, and I am the Mayor of the city of Alex-
andria, Virginia. Thank you for the opportunity to testify about
three critical environmental challenges, climate change, clean en-
ergy and the new green economy which, indeed, requires a joint
collaborative partnership between cities, States and the Federal
Government.

As Mayor and lifelong resident of Alexandria, I am concerned
about the potential impacts climate change may have on a coastal
city like Alexandria, our 141,000-plus residents and the sur-
rounding region.

In February 2005, I, as a Mayor, endorsed and signed the 2005
YES Conference of Mayors Climate Protection Agreement along
with 278 other Mayors from 43 States, representing a total popu-
lation of over 48 million. The sole purpose there was for the con-
ference to meet or exceed the Kyoto Protocol greenhouse gas reduc-
tion targets through the use of local land use planning, urban for-
est restoration, public outreach campaigns and other greenhouse
gas reduction strategies.

In 2007, Alexandria began a strategic planning process known as
the Eco-City Alexandria initiative, to guide the city over the next
30 years toward becoming a true eco-city, in other words, sustain-
ability, a place where people can live healthier and economically
productive lives while reducing their environmental impact. City
officials, city residents and staff spent countless hours exploring
best practices from communities across the country to develop an
environmental plan for the city.

In 2008, the City Council adopted the Eco-City Charter, which
outlines the vision and guiding principles for Alexandria to become
an eco-city. One year later, Council adopted Environmental Action
Plan 2030 as a road map for city leaders, staff and residents to im-
plement the sustainability, visions and principles set forth in the
Eco-City Charter. Only a handful of communities have developed
such a comprehensive action plan that includes climate change pro-
tection as a critical component.

I would like to tell you about some of the things that we are
doing to become an eco-city. In Alexandria, we recognize how the
quantity and sources of energy used by local government, busi-
nesses and residents affect our environment and quality of life.
And we have committed to managing our energy supply and usage
in a sustainability manner.

A prime example of this commitment is the city’s partnership
with an energy-from-waste facility for more than 25 years. This fa-
cility generates enough clean, renewable energy to supply power to
approximately 20,000 homes via the combustion of municipal solid
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waste. Diversion of our municipal solid waste from a landfill to the
energy waste facility reduces the city’s carbon emissions by ap-
proximately 160,000 metric tons annually.

The city also supports energy efficiency and conservation tech-
nologies and is working to create a green jobs training program to
train residents to perform energy audits, weatherize houses and
other buildings, install solar, wind, geothermal devices and other
clean and renewable energy technology.

To support the implementation of the Eco-City Environmental
Action Plan, Alexandria plans to use some of its energy efficiency
in Conservation Block Grant Funding for conversion of the city’s
street lights and traffic signals to energy efficient LED lamps, ex-
pansion of the city’s green fleet program, support of green jobs
training for weatherization technicians and energy auditors, and
establishment of a green revolving loan program for property own-
ers.

Implementation of these programs and related projects will re-
sult in the creation of approximately 15,000 jobs and reduce carbon
emissions by an estimated 19,000 metric tons.

Among Alexandria’s other green projects and achievements are
the new T.C. Williams High School building, which received the
LEED Gold Certification, the award winning design of a green
building in a former brown field that will house a fire station, re-
tail and 64 units of public housing, adoption of a new city policy
that will seek to have all new buildings achieve LEED Silver Cer-
tification or better, completion of the city’s greenhouse gas emis-
sions inventory, and installation of solar panels to provide lighting
in bus shelters and vegetative filter boxes on neighborhood streets
to treat and clean roadway runoff.

I have spoken to you today about some of the steps Alexandria
has taken to become an eco-city, and about some green amenities
that make Alexandria a great place to live. However, to fully imple-
ment the Eco-City Alexandria initiative goals, we need your sup-
port.

America’s cities and towns need your support. Such support
should include the annual funding of the Energy Efficiency Block
Grant Program, increased funding for transit, pedestrian and bicy-
cle projects, and revisions to Federal programs to ensure that they
will support a green economy.

Local governments play a critical role in improving energy effi-
ciency, shifting the country to cleaner sources of energy, and reduc-
ing greenhouse gas emissions. While partnerships with States and
the private sector are essential to successful local actions, the de-
velopment of effective climate change and clean energy strategies
will certainly fall short without direct appropriation of funding to
local governments to supplement local funds that we will spend.

Local governments should have the flexibility to spend direct
funds in areas such as capacity building, development of green ini-
tiatives, outreach education, and planning efforts like the Eco-City
Alexandria initiative. Federal support for these and similar pro-
gram would enable communities across the country to build their
own eco-cities.

America’s cities have always been the economic engine for
growth and prosperity, and continued Federal support will go a
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long way in ensuring their continued success in energy efficiency,
job growth expansion and eco-stability.

Thank you.

[The prepared statement of Mr. Euille follows:]
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TESTIMONY OF WILLIAM D. EUILLE
MAYOR, CITY OF ALEXANDRIA, VIRGINIA

HEARING ON CLEAN ENERGY JOBS, CLIMATE-RELATED POLICES AND
ECONOMIC GROWTH ~ STATE AND LOCAL VIEWS

Good morning Madame Chair, and members of the committee: my name is William Euille and
[ am Mayor of the City of Alexandria, Virginia. Thank you for the opportunity to testify about
three critical environmental challenges: climate change, clean encrgy, and the new green
cconomy.

As Mayor and a lifelong resident of Alexandria, I am concerned about the potential impacts
climate change may have on a coastal city like Alexandria and our 141,000 residents.

In 2007, Alexandria began a strategic planning process, the Eco-City Alexandria initiative, to
guide the city over the next 30 years toward becoming a true Eco-City: a place where people can
live healthier and cconomically productive lives, while reducing their environmental impact. City
officials, City residents, and staff spent countless hours exploring best practiccs from communities
across the country to develop an environmental plan for the City.

In 2008, City Council adopted the Eco-City Charter, which outlines the vision and guiding
principles for Alexandria to become an Eco-City. One year later, Council adopted Environmental
Action Plan 2030 as a *“road map” for City leaders, staff, and residents to implement the
sustainability, visions, and principles set forth in the Eco-City Charter. Only a handful of
communities have developed such a comprehensive action plan that includes climate change
protection as a critical component. 1'd like to tell you about some of the things we are doing to
become an Eco-City.

In Alexandria, we recognize the quantity and sources of energy used by local government,
businesses and residents affect our environment and quality of life, and we have committed to
managing our energy supply and usage in a sustainable manner, A prime example of this
commitment is the City’s partnership in an energy-from-waste facility for more than 25 years.
This facility generates enough clean, renewable energy to supply power to approximately 20,000
homes via the combustion of municipal solid waste. Diversion of our municipal solid waste from a
landfill to the energy-from-waste facility reduces the City’s carbon emissions by approximately
160,000 metric tons annually.

The City also supports energy efficiency and conservation technologies and is working to create a
green jobs training program to train residents to perform energy audits; weatherize houses and
other buildings; and install solar, wind. geothermal devices, and other clean, renewable energy
technologies.

To support the implementation of the Eco-City Environmental Action Plan, Alexandria plans to
use some of its Energy Efficiency and Conservation Block Grant funding for

+  conversion of the City’s strect lights and traffic signals to energy efficient LED
lamps,
« expansion of the City’s “Green Fleel” program,
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» support of green jobs training for weatherization technicians and energy auditors, and
» establishment of a green revolving loan program.

Implementation of these programs and related projects will result in the creation of approximately
15 jobs and reduce carbon emissions by an estimated 19,000 metric tons.

Among Alexandria’s other green projects and achievements are

e the new T.C. Williams High School building, which received LEED Gold
Certification, and the award-winning design of a green building in a former
brownfield that will house a City fire station, retail, and affordable housing;

e adoption of a new City policy that will seek to have all new buildings achieve LEED
Silver certification or better;

e compietion of the City’s greenhouse gas emissions inventory:

e installation of solar panels to provide lighting in bus shelters and of vegetative filter
boxes on neighborhood streets to treat and clean roadway runoff.

I’ve spoken to you today about some of the steps Alexandria has taken to become an Eco-City,
and about some of green amenities that make Alexandria a great place to live. However, to fully
implement the Eco-City Alexandria initiative goals, we need your support. Such support should
include the annual funding of the Energy Efficiency Block Grant Program, increased funding for
transit, pedestrian and bicycle projects, and revisions to Federal programs to ensure that they will
support a green economy.

Local governments play a critical role in improving energy efficiency, shifting the country to
cleaner sources of energy, and reducing greenhouse gas emissions. While partnerships with states
and the private sector are essential to successful local actions, the development of effective climate
change and clean energy strategies will certainly fall short, without direct appropriation of funding
to local governments to supplement the local funds that we will spend. Local governments should
have the flexibility to spend direct funds in areas such as capacity building, development of green
incentives, outreach and education, and planning efforts like the Eco-City Alexandria initiative.
Federal support for these and similar programs would enable communities across the country to
build their own Eco-Cities.

Thank you!

T2



Mayor William D. Euille

Mayor William D. Euille is the Founder/President and Chief Executive Officer of Wm. D. Euille
& Associates, Inc., formed on April 9, 1987. He is also Chairman of the Board of Directors of the
firm, chartered in Washington, DC with offices in Alexandria, Virginia.

Mayor Euille began his business career as an accountant with an Alexandria construction company
in 1972, and within eight years, he advanced to Vice President/Controller, ultimately having
responsibility for all contracting, financial and administrative functions.

A native of Alexandria, Virginia, Mayor Euille graduated from T.C. Williams High School and
earned a bachelor’s degree in accounting from Quinnipiac College in Hamden, Connccticut in
1972.

The Mayor is active in community affairs in Alexandria and Washington, DC. His dedicated
involvement includes the William D. Euille Foundation, which he founded in 1994; the
Alexandria Boys and Girls Club; the Amcrican Heart Association; 1998-2000 Chairman of the
Alexandria United Way Campaign; INOVA Hospital Health System Board; Hopkins House
Association; 2001 Chairman of the NOV A Urban League Board of Directors; and the Scholarship
Fund of Alexandria. He is a member of Ebenezer Baptist Church in Alexandria.

He is also active in business and construction industry organizations such as the Alexandria
Chamber of Commerce; the US Chamber of Commerce; National Association of Minority
Contractors; Associated Builders and Contractors, Inc; and the NOVA Building Industry
Association.

Mayor Euille has received many major awards and honors, such as the 1994 Entreprencur of the
Year from the Virginia NAACP (The Mayor was the inaugural winner of this award), Who's Who
in the East; Who's Who in America; 1995 Community Service Award from the Hopkins House
Association; Outstanding Young Men of America Award; 1996 Biue Chip Award from the US
Chamber of Commerce; the 1996 Entrepreneur of the Year from the Washington Post and Ernst &
Young, LLP; the 1996 Small Business Person of the Year from the US Small Business
Administration; and community service awards from the Alexandria NAACP (1996), Northern
Virginia Urban League, Inc. (1997), Alexandria Chamber of Commerce (1997), and the
Alexandria Sportsman Club (1998); Philanthropist of the Year 2000 from the Alexandria Chamber
of Commerce; SBA’s Graduate of the Year Award in 2000; Education Association of
Alexandria’s “Wholc Village Award™ (2001); and the Alexandria Chamber of Commerce
Business Leader of the Year (2001).

Additionally, Mayor Euille is a major donor to many service and non-profit organizations which
serve youth; provide funding for educational and recreational initiatives; and which help promote
self-sufficiency for those less fortunate. Through the William D. Euille Foundation, he contributes
more than $50,000 for various causcs; additionally, the firm Wm. D. Fuille & Associates
contributes more than $20,000 to the community.

(9%
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Mayor Euille was elected to a three-year term on the Alexandria City Council in May, 1994, He
was re-elected in May, 1997 (Vice Mayor) and in May, 2000. He was elected the City’s first
African-American Mayor in May, 2003 and was re-elected Mayor in May, 2006 and May, 2009.
He serves on the Board of Directors for the Washington Metropolitan Area Transportation
Authority; the Northern Virginia Transportation Authority (NVTA); the Alexandria Pension Study
Committee; and the Local Emergency Planning Commission. He is Secretary/Treasurer of the
Northern Virginia Transportation Commission and Vice-President of the Virginia Transit
Authority. He serves on the Board of Trustees of the Eisenhower Partnership; the Alexandria
Economic Development Partnership; and the Chesapeake Crescent.

Additionally, he serves as the Co-Chair of City Council Task Forces on Affordable Housing and
the Woodrow Wilson Bridge Project. He is Chairman of the Alexandria Youth Policy Commission
and serves on the Governor’s Council on Virginia’s Future.
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gverview

The Environmental Action Plan 2030 (EAP) will serve as the road map for city feaders, staff, and citizens to
implement the sustainability visions and principles set forth in Alexandria’s Eco-City Charter (adopted by
City Council on June 14, 2008). it explains how Alexandria can lead the new green economy, address the
challenges of climate change, and continue its high quality of life while decreasing the city’s carbon and
ecological footprints.

The Environmental Action Plan merges the short term goals and action steps {FY-2009-201 1) approved by
the City Council in January 2009 with new mid and long range goals and actions {2012-2030). As a policy plan
the EAP does not commit or appropriate funds, but provides strategic guidance for the City Council and City
Manager as they move through their regular fiscal planning and annual budget processes.

The Overview section outlines the EAP framework and nine cross cutting strategies followed by the EAP’s
policy goals and action steps organized in ten chapters according to the Eco City Charter’s ten principles.
The EAP also includes an appendix that consists of the following items: 1) A consolidated list of targets; 2} A
glossary of sustainability terms; 3} A community engagement timeline; and 4) A matrix of existing city plans.
Footnotes and references are found throughout the EAP that partially explain the rationale, cross references
and discussions behind certain provisions.

The Overview section explains in more detail: 1) the action planning process and community involvement
process; 2) the elements of the EAP; 3) the assumptions underlying the policy goals and action steps; and 4)
the general roles and responsibilities involved in the implementation and monitoring of EAP progress. Virginia
Tech Urban Affairs and Planning Program {(UAP) has also provided a separate report with its analysis of the EAP
and the overall Eco-City Project (The Eco City GreenPrint).

L The Action Plan Process and Community Qutreach

Throughout this strategic planning process, the Alexandria Environmental Policy Commission (EPC), a
commission of volunteers appointed by the Mayor and City Council, has led the effort to develop an Eco-City
Charter and companion Environmental Action Plan. The EPC held numerous public work sessions, community
open houses, drafting retreats and meetings with the city’s Environmental Coordinating Group (ECG). Thanks
to the hard work and dedication of EPC, Virginia Tech’s UAP faculty and students, and the City’s departments,
particularly Transportation & Environmental Services, Planning and Zoning, Recreation, Parks and Cultural
Activities, General Services, Health, and Code Administration, the EAP reflects a high degree of community
consensus.

A, Phase One Environmental Action Plan (Short Term)

During the fail of 2008 the EPC, working closely with city staff and Virginia Tech’s Eco-City Studio, developed

a Phase One Action Plan that involved 38 goals and 123 action steps to guide sustainability efforts through
fiscal year 2011 (June 30, 2011). Given current budget and revenue limitations, existing resources and staff are
already moving forward on approximately 59 of these programs and policies. These actions are highlighted
with an asterisk in the goals and action plan section of this document. The City Councif unanimously approved
the Phase One Action Plan in January 2009,

*More than 200 local residents participated at different EAP events {November 2008-May 2009} sharing their ideas and
insights and offering feedback on the draft EAP. Appendix 2 includes a timeline of pubtic outreach events and matrix of
public comments for the entire Eco City project.
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The EPC applied the following criteria in setting the EAP's goals and action steps:

- Ensure EAP consistency/compatibility with:
o the vision and principles of the Eco-City Charter; and
o the goals and objectives across existing city plans.

. Build on current fegal and policy authority in the short term and advecate for greater local authority as necessary
to advance mid-to-long term actions.

- Maximize/leverage existing programs, resources, and staff and seek new resources for mid-to-long term actions.

. Promote some level of cost savings and reasonable return on overall sustainability investments.

. Deliver sustainability benefits (environmental, economic, and social) across multipte Charter principtes.

. Minimize the unintended impacts or indirect consequences across Charter principles.

For Phase Two the action planning process shifted its focus to the trends and challenges that Alexandria will
confront from today through the year 2030. By many accounts climate change and peak oil will drive the need
to build more sustainably, provide alternative transportation choices, and design renewable energy sources
to meet the demands of residents and businesses alike. At the same time, the EPC and city staff recognizes the
importance of retaining the historic charm and compact character of the city.

Given this 20+ year horizon, EPC’s spring 2009 work sessions and meetings were devoted to special cross
cutting themes, such as climate change, land use/open space, environmental health, business and civic
sustainability. Virginia Tech faculty and students prepared special background reports on each topic and
compiled the meeting notes on these special cross cutting topics.? These intense discussions set the
framework for the EAP's cross cutting strategies and general performance targets. The EPC also held a two-
day retreat at Virginia Tech to refine these ideas and merge the short, mid-and-long-range actions into a
comprehensive draft that was released to the public at the Earth Day Celebration on April 25, 2009.

Finally, on May 11th the Environmental Policy Commission convened its second open house at the new
Charles Houston Recreation Center. Unlike other events, this open house served as a “call to action” as more
than 50 participants offered suggestions on how they as individuals and as businesses could advance the
EAP and the Eco-City agenda. They also brainstormed about potential projects beyond the annual Earth Day
celebration to demonstrate their commitment to sustainability. Many submitted piedge cards to volunteer
their time as part of an emerging Eco-City Action Corps. Virginia Tech compiled all public input for final
consideration by the EPC at their May 18th public meeting.? EPC voted unanimously with one abstention to
accept the current draft and transmit it to the Mayor and City Council for its consideration.

As submitted to the mayor and city council, the draft EAP contains 48 goals, 50 preliminary targets, and 353
actions that would span the course of 21 years. Each of the 10 Charter Principles remained refatively constant
with between 4-6 goals each. Nearly 429% of all actions are short term (they are already underway or will be
completed by 2011} and by coincidence 42% of the actions are also mid-term (designed to be faunched and
ideally completed between 2012 and 2020). The remaining 16%are a combination of mid-to-fong range or
jong range goals that would be commenced sometime before 2030. implementation contained the most total
actions steps (57) followed closely by land use and open space (56).

2Reports and agendas on climate change, environmental health, land use/open space, business suitability, and civic
sustainability can be found en the Virginia Tech Eco City Web site (http://ecocity.ncrvtedu)

s Members of the public also provided feedback on the draft action plan by sending e-mails to ecocity@alexandriava.gov
and posting comments on the new Eco City Alexandria blog at http:/ecocityalexandria.wordpress.com.



with Existing Plans and Infdati

Alexandria has numerous plans that range from the City’s overall Master Plan (e.g., its comprehensive land use
plan) to special program master plans {e.g., Open Space, Parks and Recreation, Urban Forestry, Transportation,
Water Quality, and Solid Waste). It also has several policy and development plans that focus on particular
projects or areas along roughly 20 Small Area Plans administered by Planning and Zoning.

Nearly all City departments have one or more master or policy plans that guide a critical part of their
respective missions. Many of these City master plans are driven by individual citizen commissions managed
by that particular department.? Within the two year span of the Eco-City project, the City has completed and
continues to work on several new plans, such as the Transportation Master Plan, the Urban Forestry Plan, and
the Climate Change Action Plan and Emissions Inventory.

As the diagram below illustrates each of these plans tend to function independently of each other within their
own policy and programmatic orbits. The City Council’s 2015 Strategic Plan, however, seems to set the general
policy direction across these individual master plans which explains why this plan is the center of the planning
constellation below. The 2015 plan also includes several goals that directly relate to the environment and
sustainability.

Given its broad sustainability vision and ten core principles, the Eco-City Charter together with the EAP
complements the City Council’s Strategic Plan as it infuses the 2015 vision with sustainability’s premise of
interdependence. The Charter and EAP can also create the most direct connection across all of Alexandria'’s
plans; thus the Charter and EAP are positioned directly adjacent to the City Council’s 2015 Strategic Plan.

Consteilation of Plans

City Council
Strategic Plan

#See Appendix No. 2, a Matrix of City plans and City and regional boards/commissians.
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Tting Strategies

Throughout 2009 the EPC and City staff examined the cross cutting connections among several of the
Charter’s principles and sustainability concepts, such as land use, transportation, open space, energy and
environmental heaith. Based on these conversations, the EPC devised nine broad strategies as a way to link
the EAP’s goals and actions across multiple principles and maximize the delivery of economic, health, and
environmental benefits, such as reduction of carbon emissions and other environmentai contaminants;
promotion of energy conservation; generation of clean, renewable energy; promotion of healthy lifestyles and
active living environments; mitigation of stormwater runoff, flooding, disease, and urban heat island impacts;
assurance of good indoor air quality; and the reduction of the city’s resource footprint. These strategies also
offer a unique policy and programmatic lens for implementation of the entire EAP as City officials can use
these cross cutting strategies to coordinate activities across City departments and infuse the city’s culture with
sustainability.

1. Establish a city-wide network of high quality, affordabie, and accessible eco-sustainable® neighborhoods
and villages with optimat densities to balance land use and transportation policies with open space, green
infrastructure, and energy efficient building policies.

2. Develop a holistic city transportation system that puts the health, mobility, and accessibility of “peopie
first” by implementing development and transportation programs and projects consistent with the following
level of precedence: pedestrians, bicyclists, public transportation, shared motor vehicles and private motor
vehicies.

3, Integrate energy-efficient green construction with sustainable building technigues, materials, and site
design and the latest technology in new development and in the rehabilitation and retrofitting of existing
places.

4. Build a seamiess and holistic network of green infrastructure® that maintains and enhances existing assets,
creates new amenities, improves connectivity and access among public and private green spaces, and creates
a diverse local ecology by harmonizing the built and natural environments.

5. Put public and private systems in place that measure, monitor, and track the ecological efficiency’ of
buitdings, transportation, infrastructure, and operations throughout the entire city.

6. Develop an economic strategy for Alexandria that promotes the integration of sustainability practices within
the existing business facilities and operations and also attracts new green businesses that provide a wide
range of green jobs.

7. Create a city-wide civic sustainability information and education strategy that engages schools, nonprofit,
and community-based organizations in Eco-City initiatives and sustainability practices through a variety of
communication and outreach activities (e.g., Eco-City cafes, summits, open houses, blogs websites, etc.).

s Eco-sustainable neighborhoods and villages would exhibit these essential characteristics: mixed use, walkable, bikeable,
transit canvenient, low impact development, green infrastructure, and energy efficiency.

*Green infrastructure includes alf types of open space, parks, tree canopy, green roofs and walls, urban gardens, living
streets, etc, on public and private property.

7Eco-efficiency offers a more integrated nation of how cities process resources similar to any complex metabolic system
with flows and cycles and where ideally negative outputs (such as wastes) are re-envisioned as productive inputs to
satisfy other urban needs, including energy. See Peter Newman, The Resilient City.
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8. Establish a green fiscal policy that identifies cost savings, provides incentives, seeks new revenue sources

as necessary, and creates a funding strategy that ensures the city's future operating and capital expenditures
(e.g., programs, plans, CIP budgets, and projects) are consistent with the principles, goals, and actions set forth
in the Eco-City Charter and Environmental Action Plan.

9, Establish a holistic decision-making process for all City actions that considers both environmental and
human health issues, especially in the areas of water and air quality, toxic exposures, vector control, and the
built environment.

Climate change is a primary focal point of several cross cutting strategies. They collectively present a cohesive
policy agenda to help the city and the region mitigate climate change impacts through reductions of
greenhouse gas emissions and adapt to anticipated climate change effects. Such effects include increases in
flooding due to rising water levels, increased storm intensity, and likely adverse heaith and ecological effects
such as outbreaks of environmentally-linked disease and changes in natural habitat. These strategies will have
significant social, economic, and environmental benefits beyond climate change considerations.

Implementation, education, and outreach are vitally important to the success of the EAP. Cross cutting
strategies five through nine focus on these areas and provide the City staff with critical tools, such as tracking
performance, financing and funding proposed EAP action steps, and making decisions consistent with the
vision of the Eco City Charter and the EAP’s goals. Strategies six and seven target two critical sectors in the
city’s ability to address climate change and become an Eco-City - citizens and businesses.

The diagram below further illustrates the relationship of the EAP’s cross cutting strategies, policy goals,
specific action steps, and tentative timelines. Commission members believe these strategies will build a
bridge between the Charter’s sustainability vision and the general policy and programmatic goals that may be
undertaken under each Charter principle.




. Policy Goals,

For each Charter principle the EAP sets a series of policy goals to guide implementation by the city, the
business community and citizens. The action steps include the particular means (ordinances, policies, and
programs, projects) to implement and achieve the EAP’s goals. Based on the review of existing City plans and
the plans from other cities, the EPC used the following time horizons for the EAP:

. Short Term Action Steps: FY 2009 to FY 2011
. Mid Term Action Steps: FY 2012 to FY 2020
. Long Range Action Steps: FY 2021 to 2030+

A common theme for each EAP chapter is to build on existing City master plans; for example, goals under
Transportation, Water, and Green Buildings all call for foliowing the elements of existing plans and policies.®
Another theme is education and outreach as many of the EAP Chapters set goals and actions that will require
fundamental changes in how people and businesses conduct their day-to-day activities.” Shifting to a carbon
neutral economy and addressing the chatlenges of climate change will require a major shift in how people
and businesses conduct their day-to-day activities. Education and outreach are imperative to help make these
transitions and transformations as efficient and effective as possible. The EAP also includes a number of far
reaching goals and action steps that will be critical to Alexandria’s Eco-City journey, such as:

. Institutionalizing the responses and educating the public about the possible changes from climate
change,

. Etiminating the harmful impacts of combined sewer overflows,

.« Giving precedence to walking, biking, and transit projects over the automobile,

. Expanding an integrated rapid transportation system that includes rail, trolley, street car, and bus,

. Retrofitting existing structures to make them more energy and water efficient and with the lowest
ecological impact,

. Purchasing and generating more renewable energy within Alexandria,

. Approving more compact, watkable and bikeable land use patterns and development projects,

. Improving respiratory health by mitigating the impacts of harmful air pollutants (outdoors and
indoors), and

. Increasing equitable accesses to safe, healthy and organic foods.

To help make these goals more concrete and increase the chances of success, each EAP chapter includes a
number of preliminary targets. Some of these targets are consistent with existing City master plans while a few
go beyond. Setting ambitious targets can accelerate the commitment and fevel of activity necessary to meet
critical chatlenges such as carbon emissions reductions. These preliminary targets also fay the groundwork

for the EPC and the City's Office of Environmental Quatity {OEQ) to establish performance measures and
eventually create an EAP Score Card.

¢ For example, see Transportation Goa! No. 1, Green Building Goal No. 1, Air Goal No. 1, Water Goals No. 1 and No. 2, Land
Use Goal No. 1.

? For example, see Transportation Goal Na. 2, Green Buildings Goal No. 2, Air Quality Goals No. 2 and 3, Water Goal No. 3,
Environmental Health Goals No. 1-5, Energy Goal No. 2, Solid Waste Goal No, 4, and Climate Change Goai No. 3.
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Action Plan

The three core tenants of sustainability-——harmonizing environmental, economic, and community/social
goals-—set the foundation for the entire Eco-City Alexandria project. As illustrated by the Eco-City logo and
letterhead, the City's Eco-City Charter and its 10 principles rest firmly on this foundation of sustainability.
The concept of an Eco-City refines these notions of sustainability by viewing cities as complex ecosystems
with inputs and outputs and like any other natural ecosystem. Such a system’s approach highfights the
unsustainability of existing practices and provides a framework for action and ecological restoration. it also
recognizes that cities, such as Alexandria, exit within bioregions that require it to establish partnerships and
programs across political boundaries and sectors.

i, Alexar

in 2030

In developing the EAP, one of the initial decisions was the time horizon for the plan. Should it be 10, 20 or 30
years? The EPC felt 30 years was too long a period of time that might perpetuate incremental changes, so it
adopted the 2030 time horizon.

In the setting of mid-to-long term action steps it was difficult for many EPC members, residents, and City staff
to grasp how different Alexandria might be by 2030. Based on research from other eco-cities and its analysis
of proposed sustainability policies, Virginia Tech identified the challenges of climate change and energy/peak
oil as the primary policy and political drivers over the next twenty years. As the diagram below illustrates,
these primary issues will also greatly influence the need to address related issues, such as water and air quality,
fand use planning, and transportation.

' Refer to Proressor reter newman, Lities as Sustainanie LCosystems——Principies and Kractices, isiand Fress 2006), “{T]
he best innovations in human'history have arisen by fearning and modeling natural systems. Cities need to develop this
perspective”
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Another related assumption is Alexandria will continue to grow in population and jobs given the positive
growth predicated for the entire Washington, DC metropolitan region.” In the short-to-mid term several of
the EAP action steps would require the city to seek expressed legal authority from the state legisiature. For
example, changes to state building codes to make them greener. As the pressure mounts for cost-efficient
government actions, it is likely that Dillon’s Rule will incrementally erode so that local governments can
respond more quickly. in some areas, such as air, water, solid waste, and energy, the state could opt for more
regional authorities or facilitate inter-local agreements among local jurisdictions.

The EAP provides a comprehensive menu of policy and programmatic actions for the Mayor, City Council

and City Manager to evaluate as part of the City's annual budgetary process. The fiscal implications of a 20+
year action plan are difficult to quantify. Not all EAP actions will require additional funding. Some proposed
actions may have initial costs, but overtime these programs will produce significant returns on investment
while generating multiple social, economic and environmental benefits. Cost savings from energy and other
resource conservation measures alone could generate funds to support Eco-City outreach and education
activities. Certainly in the short term, the City and the EPC must prioritize the activities it can accomplish given
the City’s current budget limitations (see EPC cover letter to the EAP).

Cross cutting strategy eight calls for the city to “establish a green fiscal policy that identifies cost savings,
provides incentives, seeks new revenue sources as necessary, and creates funding streams that insure the
city’s future operating and capital expenditures... are consistent with the principles, goals, and actions set
forth in the Eco-City Charter and Environmental Action Plan” On the more immediate horizon, under the
Implementation chapter, the short term actions under Goal No. 1 suggest the City convene a special task force
to examine a wide range of economic measures, such as incentives and disincentives; the City should also
explore the creation of a special Eco-City fund.

More and more communities have found creative ways to support their sustainability programs with cost
savings and cost recovery through program fees and green permits while generating capital through
sustainability bonds.’? Moreover, new federal and state resources are now available for facilitating energy
conservation and carbon emissions reductions. Proposed federal and state legistation will likely create a new
carbon economy that could support a myriad of proposed EAP actions

Many of the ideas set forth in the EAP are not only good for the environment, but offer Alexandria the
opportunity to grow green businesses and jobs. Cross cutting strategy six requires the City and its economic
development partners to develop a green business/economic strategy for existing business facilities and
operations and that also attracts new green businesses and green jobs. Goal No. 4 under the implementation
chapter recognizes that education, outreach, and training to local businesses and related organizations will
be critical to the EAP’s business sustainability activities. The short term actions suggest creating business
leadership groups and eco-city awards programs; providing web/internet based educational resources; and
identifying certain business sectors (e.g., tourism, rental property, and restaurants) ready for a possible green
business certification program.

¥ See the analysis from the Greater Washington 2050 initiative; the Metropolitan Washington Council of Governments
(COG} leads this initiative along with a coalition of public, business, civic and environmental stakeholders. Greater
Washington 2050 will build on what many people now befieve is an opportunity for convergence of agreement an big
issues of growth, transportation and the environment. See www.greaterwashington2050.0rg

Sea Virginia Tech's Funding Sustainability Report, Eco-City Studio, Fall 2008, See http://ecocity.ncrvtedu
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V. implementation and Next Steps

Successful implementation of the EAP will require changes in how Alexandria currently does things-—changes
in city operations and its organizational culture, changes in business and commerce, changes in how everyone
get around, and changes at home. Everyone has arole to play. Climate change, peak oil and the new energy
economy are too complex for anyone to tackle on its own. These challenges also offer a vast array of potential
partnerships that can foster new opportunities, such as green businesses and jobs, regional sustainability
initiatives, and Eco-City volunteer and demonstration projects.

The EAP’s Implementation chapter builds on these themes by focusing on six strategic sectors of
sustainability: 1) Civi; 2) Business; 3) Financing; 4) City Government; 5) EPC Roles and Responsibilities; and
6) Regional Partnerships. Each sector plays a critical role in achieving the EAP’s goals and implementing its
specific programmatic actions.

aview and Prigritizing

The Environmental Policy Commission (EPC) will continue to serve as the primary guardian of the action plan
as set forth in the Charter and the EAP. With assistance from the Office of Environmental Quality (OEQ) and the
City’s Environmental Coordination Group (ECG), the EAP tasks the EPC to “monitor, measure and report on the
implementation of the Environmental Action Plan and refine it as circumstances and conditions change.?

Given the sheer number of action steps, the EPC will need to regularly review progress and revaluate the
EAP. In the short term perhaps the EPC and OEQ can identify the top policy and programmatic actions at the
beginning of each fiscal year. In the long term, the EAP and Charter direct the EPC to update the EAP at least
every five years and the Eco-City Charter every 10 years.™

B, Evoiution within City Hall

Operations within many local and regional governments have changed with the ebb and flow of
environmental policy models over the years. During the 1990s many cities consolidated traditional solid
waste, water, and public work functions into new environmental services departments. After Alexandria’s 1998
Quality of Life Summit the City Manager brought together these departments under the umbrella of a new
department, Transportation and Environmental Services, which also included staff from City’s Environmental
Health. Last year after the 2008 Eco-City Summit the City Manager elevated the Division of Environmental
Quality to the Office of Environmental Quality, which elevated the new OEQ Director to participate in regular
department director meetings.

All of these changes are good initial steps towards sustainability; however, much more will need to occur

in order to effectively implement the EAP. For example, the current Environmental Coordinating Group

may need expanding and reconfiguring so that it can more effectively operate within the broader scope of
sustainability, not just the environment. Most of the leading sustainability cities have dedicated sustainability
departments or at feast a coordinator that works with City departments to move them towards sustainability.'s
Many of these positions and staff also lead initiatives outside of city hall, such as green business certification,
community education, and volunteer corps.

¥ Goal 5 under the imptementation Section of the EAP.
**Goal 5, midterm action, under the Implementation Section of the EAP.
'* Refer to VA Tech's Implementation Report, Eco-City Studio, Fall 2008. See http://ecocity.ncrvt.edu
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Throughout the draft EAP the policy goals and action steps call for the development of several supplemental
policies, plans, and strategies over the next 20 years as City operations evolve towards a sustainability
model. Some of these plans, such as energy and perhaps climate change, might eventually become special
programmatic master plans.

. Expand, enhance and implement the Transportation Master Plan with a focus on alternative
transportation

. Develop a city wide environmentally sustainable comprehensive parking strategy

. Develop a green building policy for retrofitting all existing buildings

. initiate an energy planning process that includes the feasibility study on the potential for renewable
power generation within the city

. Initiate a process for establishing a City Energy Master Plan

. Create a City fleet management plan to minimize the emissions of greenhouse gases from city
vehicles.

. Revise the City's strategic plan and master plan to incorporate principles of sustainability from the Eco-
City Charter and EAP as the requirements for all land use decisions.

. Finalize and release the Urban Forestry Master Plan

. Revise and update the Solid Waste Management Plan

. Establish the City’s Climate Action Plan (draft plan already done}

The most immediate implementation chailenge for EPC and OEQ is where to start. The EPC's EAP cover fetter
sets forth its list of top priorities in order to maintain the momentum generated by the Eco City Alexandria
Project. Many of these priorities highlight the dozens of outreach and educational tasks involving local
businesses, schools, and civic/neighborhood groups, such as establishing an Eco-City Award program,
mapping green assets, and developing a network of green businesses.* One of the legacies from Virginia
Tech is the outreach tools it created from the successful formats of the Eco-City Cafes and Open Houses to its
website and Eco-City Alexandria Blog.

While EPC and OEQ will play major roles in moving these initiatives forward, they will need renewed support
from others within city hall, especially in areas of communication, e-news lists, web page development, and
event support. EPC has a draft outreach strategy that offers a good framework, but the City must devote
regular attention to messaging and take full advantage of the web infrastructure created by Virginia Tech.

Another critical activity is to build on the steady citizen interest by forming an informal Eco-City Volunteer
Corps. Based on attendance at the recent Eco-City Cafes and Open Houses, there seems to be approximately
150 Alexandrians who are firmly interested and ready to serve. Organizing this group around a series of
demonstration pilot projects coutd be a critical turning point in the evolution of Eco-City Alexandria.

EPC and OEQ will also need to devise a more robust tracking and performance measurement system. OEQ
already has a pretiminary matrix of alf short term action steps and is working with relevant City departments
to identify a point of contact and offer some preliminary analysis about potential costs and funding sources.
Pursuant to the EAP the EPC must also develop an EAP scorecard that translates these internal detailsinto a
digestible format for the general public. While these are good prefiminary steps, in the next six months EPC
and OEQ should develop a more robust set of petformance measurements. They shoutld aiso spend a more
time on the targets to ensure the action steps are the right ones to move the city closer to meeting these
targets.

1See cross cutting strategy No. 7: “Create a city-wide civic sustainability information and education strategy that engages
schools, nonprofit and community based/neighborhood organizations in eco city initiatives and sustainability practices
through a variety of communication and outreach activities (e.g., eco city cafes, summits, open houses, blogs, web sites,
etc)”
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Appendix 1: Consolidated list of targets

Appendix 2: Timeline of community events

Appendix 3: Matrix of existing and adopted city plans.
Appendix 4: Glossary of terms
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principle
Chapter 1: Transportation

Encourage modes of transportation that reduce dependence upon the private automobile by promoting
mass transit and pedestrian- and bike-friendly transportation networks. The city will integrate transportation
options with and use decisions in order to ensure a healthy environment while continuing economic growth.

By 2020:

«  Beginning in 2012, reduce the number of daily Vehicle Miles Traveled (VMTs) on a per capita basis by
5% every five years.

« Increase the number of commuters who use public transportation by 25% using 2000 Census data as
the baseline.

By 2030:
«  Create three high capacity transit corridors as set forth in the 2008 Transportation Master Plan.
- Increase the number of non-single occupant vehicle (SOV) commuting trips to 50%.

Move aggressively toward a culture of city streets that puts “people first” by implementing development
and transportation projects consistent with the following level of precedence: pedestrians, bicyclists, public
transportation, shared motor vehicles, and private motor vehicles.

Short-Term Actions (2009 - 2011)

. implement actions outined within the following completed pians: Transportation Master Plan, Bicycle
and Pedestrian Mobility Plan, and An Environment for a Healthier Alexandria, and treat these actions
as high priorities. The City will take advantage of all potential funding sources, in particular following
through with the improvements listed in the Congestion Mitigation and Air Quality Improvement Program
and the Regional Surface Transportation Program.®

.« Pass a resolution adopting the principles of Complete Streets (as recommended by the Transportation
Master Plan) and Low Impact Development in road projects wherever practicable.

. Continue to conduct audits of the streetscape to improve safety for vehicles, pedestrians, and cyclists, and
remove street clutter that contributes to the causes of accidents.*

- Continue to improve facilities for cyclists by*:
0 Adding 2 miles of bikeways annually and piloting innovative projects on an annuaf basis as outlined
in the Transportation Master Plan;

o Conducting a feasibility study for a bike sharing program; and

o Increasing bike storage and bike parking as outlined in the Transportation Master Plan, and
continuing to offer temporary bicycle parking at special events.
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Mid-Term Actions {2012 - 2020)

. Complete the capital projects contained in the Transportation Master Plan that refer to pedestrians and
cyclists, such as:

o Complete the Shared Path Network by 2020;
o Complete the Bike Network by 2020; and
o Offer safety lessons for cycling and walking to all school age children by 2012.

«  Continue to increase the number of commuters using mass transportation and increase by 25% using2000
Census data of the numbers of commuters taking pubtic transport by 2020.

«  Provide an efficient network of express bus routes that take  commuters to their destinations in a travel
time that does not exceed 125% of the time traveled in a SOV.

- Implement the Complete Street principles, including green infrastructure, when improving roads in the
city, where practicable.
Long-Term Actions (2021 - 2030}

- Be prepared to implement a new transportation system that better addresses travel patterns of residents,
commuters, and visitors,

Goal 2:
EdC\ucaLte individuals and organizations on the availability of transportation alternatives that will reduce
dependency on single occupancy vehicles.
Short-Term Actions (2009 - 2011)
- Continue, expand, or implement current transportation and bike pedestrian education programs, such as*:
o Programs that encourage children to walk or cycle to schoo};
o Cycling proficiency program with a test for all school age youth; and

o Local Motion workshops and other related transportation demand management programs.

+  Meet with local associations—residential and commercial—to discuss and promote the merits of reduced
dependency on private vehicles.*

+  Use existing informational tools, such as Local Motion, Alexandria eNews, FY! Alexandria, local media, the
EPC, and other organizations to promote the benefits of transportation alternatives.*
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43

improve and expand an integrated rapid transportation system that includes intercity passenger rail, heavy
rail, trolleys, streetcars, and buses.

Short-Term Actions (2009 - 2011)
»  Continue to improve the experience of current and potential transit users by*:

o Continuing the development and deployment of transit information technologies and the
eventual coordination of these systems with other regional service providers to provide a seamless
delivery to users;

o Undertaking a study of rapid transit needs across the city; and

o Improving access to transit by requiring ali new buses added to the DASH Bus fleet to have bicycle
racks.

Mid Term Actions (2012 ~ 2020)
«  Retrofit all existing DASH buses with bike racks.

- Implement a real-time information system for buses.

+  Study the design of circulator bus routes and interlinking local routes to maximize efficiency and reduce
wait times.

.+ Develop a DASH policy that requires all new buses to be low emission, hybrid, or CNG vehicles,

+  Explore the feasibility of constructing a street car line that would connect to Arlington and serve the
Beauregard Street cotridor.

+  Create a fully integrated public transport information system accessible across the normal range of digital
media, to be in place by 2015.

. Establish one rapid transit route in operation by 2012 and a further two routes in use by 2017, thereby
meeting the need for three routes as expressed in the Transportation Master Pian.

«  Add a Metrorail station to the Potomac Yard development by the time occupancy of the development
reaches 70%.

+  Develop plans to have the rapid transit routes converted to zero emission vehicles by 2020.

. By 2012, develop benchmarks and baselines to achieve Transportation Master Plan goals, especially ways
to assess VMTs, SOV usage, and commuter journey modes.

» By 2012, create a plan with financial incentives and disincentives designed to deter single occupancy
vehicle trips, and monitor the plan’s effects.

< Review the Transportation Master Plan every three years and revise as necessary in ordef to anticipate
changing transportation needs and react in a timely manner.
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Long-Term Actions (2021 - 2030)

«  Plan and implement an intetligent mix of transport styles to encourage residents, workers, and tourists
to use alternative transportation. Develop regional control centers to monitor the flow and volume rate of
vehicles,

. Coordinate with key stakeholders to accommodate the increase in freight and high-speed passenger rail.

a4

Ge
Develop a city-wide environmentally sustainable comprehensive parking strategy.

Mid-Term Actions (2012 - 2020}

- Implement the King Street Retail Area recommendations for parking without sacrificing environmental
principles.

+  Reduce parking ratios and encourage shared parking.

« Encourage people who work in Alexandria to use alternative modes of transportation by developing
incentives and disincentives that discourage employee parking (e.g., eliminating monthly parking
subsidies,prohibiting retail employees to park long term at parking meters).

» Use green infrastructure techniques in the new comprehensive parking strategy.’

Long-Term Actions (2021 - 2030)

«  Support the King Street trolley and other alternative modes of moving people into the historic and retail
districts easily and quickly.

! Cross reference Landuse and Green Building sections
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principle
Chapter 2: Green Building

Alexandria’s government, businesses, and citizens impact our environment through the choices they make
when renovating existing structures and constructing new ones. These choices manifest themselves in the
quantity and types of energy we use, the impact we have on our water quality, the amount of waste we create,
the amount and quality of green space available to us, and our public health,

By 2020:

. Al new buildings to achieve LEED Gold standards.

. 60% of all existing buildings achieve a 20% energy consumption reduction.
By 2025:

. Existing City buildings in the aggregate are 25% more energy efficient.

. All new buildings will achieve LEED Platinum standards.

By 2030:

. All new buildings will be carbon neutral.

Building on the City’s Green Building Policy, all development, either new or renovation, should be constructed
with the iowest ecological impact as is reasonably practical by advancing energy-efficient green construction,
sustainable building location, site design, and emerging technologies.

Short-Term Actions (2009-2011)
. Establish and promote green building standards for new commercial and residential development. Use
nationally recognized criteria, such as those of the Leadership in Energy and Environmental Design (LEED)

in establishing such standards.*

. Pursue conformance with green building standards as part of the Development Special Use Permit
process.

. Provide green building and site design education and training to development staff in appropriate City
departments.

+  Arrange for Plan Review staff to receive certification in at feast one nationally recognized green building
standard.
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Mid-Term Actions {2012-2020)

Develop a green building policy for retrofitting all existing buildings, including residences and buildings
in historic districts. Use nationally recognized criteria, such as those of the Leadership in Energy and
Environmental Design {LEED), the Passive House Institute US, and the Environmental Protection Agency’s
ENERGY STAR criteria, in establishing such standards.

Initiate a pilot study to look at ways renovations can be undertaken in a sustainabie way, noting the
special needs of property in a historic district.

Establish low impact development guidelines and ensure that new buildings meet these guidelines, where
appropriate. Consider the impact of maintenance and public funding issues in applying such policies.

Require that all property owners provide full energy audit results at time of sale or legal transfer of the
property.

Develop incentives for energy conservation through tax policy, fees, and green funding.

Require all new buildings to incorporate alternative energy systems {e.g., wind, sofar) on the roof,

consistent with the building design, or otherwise ensure that each rooftop maximizes its productive space
{e.g., green infrastructure, green roofs, and urban agriculture} by 2020.

Long-Term Actions (2021-2030)

Require all new construction by 2030 to be carbon neutral.

Upgrade alt existing City buildings to be 25% more efficient by 2025.

Require that when seeking to replace existing roofs property owners either integrate alternative energy
systems into the space or otherwise ensure that each rooftop maximizes its productive space {e.g., green

roofs or urban agriculture) by 2030.

Require that when property owners are retrofitting surface parking fots, they maximize its productive
space (e.g., green infrastructure} by 2030.

Encourage universal design standards for buildings and homes to accommodate persons with disabilities
and facilitate aging in place.

Goal 2:
Expedite the Commonwealth’s adoption of further green building standards/building codes and expansion of
local government authority to adopt green building ordinances, programs, and policies.

Short Term Actions (2009-2011)

Request the Commonwealth’s adoption of the latest international Code Counci {{CC) Building Code
amendments {(which include elements to increase energy conservation measures) by 2011,

Identify and encourage enhanced green building measures that may be added to the next Virginia State
Amendments to the ICC Building Code.
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Mid-Term Actions (2012-2020)

+  Seek local authority to adopt additional green building regulations and require energy efficient
technologies such as smart metering technology and energy audits at time of sale or legal transfer.

€ :

Promo>te green building practices, share information and provide educational, technical, and financial
assistance to the building industry, businesses, and residents.

Short-Term Actions (2009-2011)

- Identify atocal non-profit that can provide green building information and technical assistance to citizens.
« Incorporate information and technical assistance into existing city programs and processes.

Mid-Term Actions (2012-2020}

- Encourage the installation of the fatest smart metering technology by offering incentives and technical
assistance.

»  Encourage design teams for all new development to include a professionat experienced in sustainable
development practices at the start of the project and throughout design and construction.

+  Create a Green Building Clearinghouse that provides educational, financial, and technical assistance
regarding green building practices.

«  Create a fund for residents and businesses to provide low-interest loans for green renovations.

»  Usethe City's buying power to get volume discounts on green building materials for residents and
businesses.

The City will iead by example in green building practices.
Short-Term Actions {2009-2011)

. All new construction and renovation of City buildings, where feasible, will meet a LEED Silver rating or
performance-based standards such as those of the Passive House Institute US, as a minimum.

. Identify a potential demonstration project for the City to achieve LEED Platinum status.
. Conduct afeasibility study to install, in phases, a green roof on City Hall.*

+  Encourage city-wide support for the conservation and improvement of the city’s existing built resources
while maintaining the unique character of the city’s districts.*
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Mid-Term Actions (2012-2020)

«  All new construction and renovation of City buildings, where feasible, meet a LEED Gold, passive house
rating, or equivalent standard.

«  Conduct training sessions with boards and commissions whose mission involves building and
construction (Planning Commission, Board of Zoning Appeals, Boards of Architectural Review) regarding
green building requirements, technology and sustainability.
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principle
Chapter 3: Air Quality

Alexandria faces significant challenges in improving outdoor air quality including those presented by
emissions from vehicles, older industrial facilities, and the regional transport of air pollution. Given that one in
eight city residents has a respiratory illness, the city should influence and control emission sources in a manner
that reflects the choices and wishes of the community.

B Reduce fugitive emissions from the ash loading operations at Mirant Potomac River Generating Facility
by 25% and coal yard operations by 20% by 2011.
B Reduce stack PM emissions at Mirant Potomac River Generating Station by a minimum of 20% by 2013.

C
Maintain and continue efforts to obtain tangibie air quality improvements with the overal goal of compliance
with National Ambient Air Quality Standard (NAAQS).

Short-Term Actions (2009 - 2011)
~  Continue efforts to comply with all NAAQS to reduce exposure to ambient air pollution.*
«  Continue existing compliance efforts with major point sources to reduce air pollution in Alexandria.*

+  Produce an easy-to-read publication {including maps and GIS tools) that detail, existing emission inventory
data on stationary source emissions in the city.*

«  Continue and expand education for city staff in the use of City vehicles and equipment by establishing an
Air Quality Action Day Plan for City operations.*

. Post"NO IDLING” educational signs at or near Metro or other drop-off locations such as schools and
transportation hubs where idling is prevalent.

Mid- to Long Term-Actions (2011 - 2030}
+  Continue to work with local, regional, state, and federal governments to improve air quality.

. Continue to expand, enhance, and implement the Transportation Master Plan with a focus on alternative
transportation in order to reduce mobile emission sources.

+ Continue operation of air pollution monitoring stations in the city and expand monitoring to include
PM2.5.

. By 2015, provide real-time information to residents on ozone and PM on the City’s website, where feasible.
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Goal 2:
Reduce off-road/mobile emissions by promoting more environmentally efficient lawn care and construction
equipment.

Short-Term Actions (2009 -~ 2011}
«  Convene a work group of City staff and equipment providers/businesses to discuss the pending U.S.
Environmentat Protection Agency (EPA) regulation of two- and four-stroke engines, with a jong term goal

of banning the sale and use of gas-powered garden equipment.

+  Educate citizens on the environmentat impacts of old lawn/mobile equipment using existing city and
community outreach activities and publications {e.g., FY}, web sites, civic association newsletters, etc.).

Mid-Term Actions (2012 - 2020)

»  Examine the feasibility of implementing a residential financial incentive program to support the
replacement of gas-powered fawn mowers and other lawn care equipment.?

AL 3
Engage stakeholders in air quality management efforts.

Mid- to Long-Term Actions {2012 - 2030}

- Expand the City’s Air Quality Action Day program by establishing an educational outreach package for
local businesses.

» Expand and enhance outreach to the community on the implications of poor air quality and actions that
can be taken to mitigate the hazards thereof.

«  Partner with the Alexandria schools to incorporate the topic of air quality, such as the Clean Air Partner's
On the Air education program, into the curricutum.

2Also See Implementation Goal 3.
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S

Promote and support high mileage/low emissions vehicles to reduce emissions and improve local air quality.
Short-Term Actions (2009 - 2011}

- Encourage the development of a Green Taxi fleet by setting tight miles per gallon standards for new
vehicles.

Mid-to Long-Term Actions (2012 - 2030}

«  Promote and support state and federal regulations and standards related to National Ambient Air Quality
Standards and emissions.

«  Expand the City biodiesel purchase program to inciude other alternative fuels.
- Provide incentives to residents who purchase zero emission vehicles.

«  Partner with the U.S. Department of Energy’s Clean Cities Program to adopt community-wide practices
that contribute to the reduction of petroleum consumption.

« Identify and apply for grants to retrofit diesel-powered vehicles and construction equipment.

+  Promote new infrastructure to support zero or low emission vehicles, such as hydrogen, electric, or plug-in
hybrids?

3 Also see Energy Goat 5.
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principle

Chapter 4: Water Resources

Alexandria’s past, present, and future are indelibly linked to the Potomac River and the quality of life the

river sustains. Water quality in Alexandria will be managed in a sustainable manner consistent with good
stewardship of the local streams, the Potomac River and the Chesapeake Bay for the public health, ecological,
and recreational benefit of current and future generations.

By 2010:

. Obtain a funded OEQ outreach position to manage MS4 and Eco-City outreach.

By 2015:

. Establish mechanism for long-term dedicated funding for the purpose of maintaining and improving
stormwater infrastructure by 2013.

. Complete Cameron Run Master Plan.

. By 2015, reduce per-capita water consumption by 10%, as estimated from wastewater volume

conveyed from the city to its treatment facilities.

By 2020:

. Complete 90% of the in-stream portion of the Four Mile Run Master Plan.

. Retrofit 70% of feasible City facilities with BMPs and explore water reuse operations.
By 2030:

. Retrofit 100% of feasible City facilities with BMPs.

G

Enhance the ecological integrity of waterways and promote citizen awareness of water quality and resource
issues, particularly with regard to regulatory requirements of the Municipal Separate Storm Sewer System
{MS4) permit.

Short-Term Actions (2009 - 2011)

»  Continue compliance with Commonwealth and Federal statutes, and continue to improve the City's
Municipal Separate Storm Sewer System (MS4).

»  Establish a citizen stream monitoring and clean-up program, and encourage active participation by
Alexandria City Public Schools (ACPS).

« Promote best management practices (BMPs) for stormwater through workshops (e.g., rain barrels, rain
gardens, proper application of fertilizers and pesticides) and demonstrations (e.g., “water wise” garden
tours, increased access to green roofs).*
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Mid-Term & Long-Term Actions {2012-2030)

- Continue to work in cooperation with neighboring jurisdictions to achieve and maintain water quality
standards in our streams,

+  Restore and stabilize stream banks of alf urban streams to promote healthy habitat, biotic integrity, and to
minimize erosion.

- Engage citizens to assist in the improvement of riparian buffers through continued efforts toward invasive
species eradication and enhanced planting programs.

+  Preserve, protect, and enhance existing wetlands in the city.

« Fund and complete implementation of Four Mile Run Master Plan and demonstration project.

- Implement the Cameron Run/Holmes Run feasibility study to improve biotic integrity and water quality.
- Continue and expand water quality education of citizens by providing information via the City’s website,

radio, television, and signage at park entrances where visitors are anticipated to have direct contact with
Alexandria waterways.

¢
Maintain and enhance stormwater and sanitary infrastructure and stream systems to minimize environmental
degradation.

Short Term Actions (2009 - 2011)
«  Continue identifying sewer separation opportunities through the Area Reduction Plan.*

- Support and provide information to the Stormwater Working Group in seeking mechanisms to finance
infrastructure improvements.*

. Continue stream stabilization and restoration efforts {Cameron Run/Holmes Run Watershed Feasibility
Study, Four Mile Run Master Plan and Demonstration Project, Strawberry Run Stream Restoration) and
complete programs to improve water quality {e.g., bioretention area retrofits) and guantity reduction
capabilities (e.g., Cora Kelly Green Roof).”
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Mid-Term and Long-Term Actions {2012-2030)

«  Establish fong-term dedicated funding mechanisms such as storm water utility fees or other taxes to
improve and maintain stormwater infrastructure.®

«  Update the flood management program to take into account anticipated rises in Potomac River levels and
the increased intensity of storm-related flooding due to climate change impacts.*

«  Develop and fund city-wide efforts for floatable controls, including education, outreach, and infrastructure
controls.

»  Retrofit all City facilities with stormwater BMPs.

+  Fund and implement the Four Mile Run Master Plan and demonstration project and continue
implementation of Cameron Run/Holmes Run feasibility study to maintain flood protection infrastructure.

»  Reduce the amount of sewage discharged into the Potomac River by a public awareness campaign to
encourage recreational boat owners to use the sewage pump-outs located at the marinas in the city and
through inspection by the Health Department.

Goal 3:
Promote, require, and invest in water conservation infrastructure by updating residential, commercial and
industrial water infrastructure and improving public outreach to promote efficient use of available water

resources.
Short Term Actions (2009-2011)

»  Focus water conservation outreach and homeowner incentives in areas served by combined sewer
systems.

- Explore a reclaimed water reuse partnership between the City and Alexandria Sanitation Authority.*

* Also see fmplementation Goal 3.
* Also see Climate Change Goal 4.
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Mid-Term Actions {2012-2020}
+  Explore requiring water conservation measures beyond those required by the current code.

- Identify and remove barriers to policy formation and code revisions to facilitate installation and approval
of water reclamation techniques as part of development, redevelopment, and retrofit projects.

« ldentify candidate City buildings for a gray water demonstration project. Begin incorporating rain
harvesting and gray water use into future development, redevelopment, and retrofit projects.

- Educate businesses that have intensive water use about retrofit opportunities and require upgrades to
water recycling or other conservation technologies through the SUP process.

»  Collect statistics and track per capita water use and develop fong-term conservation targets.

- Promote individual water conservation opportunities through incentives, disincentives (i.e, rebates and
taxes), and outreach to the general public {e.g., EPA’s Water-Sense Programj.

+ By 2012, the Alexandria Health Department and the Office of Building and Fire Code Administration
should work together to produce a guidance document for architects and engineers on what
requirements must be met in order to construct a building employing water recycling technologies.

Long-Term Actions (2021-2030)

- Retrofit at least five City-owned buildings with a gray water recycling system or another recycling system.

- Explore, with the Alexandria Sanitation Authority, the technical and economic feasibility of using

reclaimed wastewater from Alexandria’s sewage treatment plant for irrigation of some of the larger open
spaces in the city.

Eliminate the harmful impact of the combined sewer systems in the long-term, and minimize them in the
short term.

Short-Term Actions {2009-2011)

«  Continue to comply with Virginia Pollutant Discharge Elimination Permit (VPDES) for CSO discharges.
. Continue to be proactive in enhancing efforts to continue to implement the Area Reduction Plan.
Mid-Term & Long-Term Actions (2012-2030)

. Asdevelopment occurs in areas served by combined sewers, require devefopers of new buildings to build
separate sanitary sewer and stormwater infrastructure as a condition of development approval.

« Study the effectiveness of overflow storage, low-impact development, and sewer separation to achieve
federat CSO requirements and incorporate any of these methods into the City’s CSO eliminations strategy
determined to be cost-effective.

«  Study funding options for the City’s CSO elimination strategy, including State revolving funds.

. Optimize waterfront development opportunities and address the need for adaptation to global climate
change.
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Chapter 5: Environment and Health
Sustainability is not just about the health of the earth; it is also about human health. Indoor and outdoor air
quality, water quality, land use planning, transportation, toxic chemical exposure, noise and light pollution,

food safety and accessibility, vector control, and the safety and habitability of buildings directly impact human
heaith and the natural environment.

Targets

By 2012

. 95% of the restaurants in Alexandria will be totally smoke-free.

By 2020:

. 80% of the workplaces in Alexandria employing more than 25 persons will be totally smoke-free.

By 2025:

. 50% of the restaurants and grocery stores in Alexandria will qualify for designation as eco-friendly
restaurants or grocery stores.

. 50% of commercial buildings where more than 25 persons are employed will participate in the Healthy

Work Places program.

By 2030:

. 25% of Alexandria children will walk or cycle to school

. Increase the number of non-single occupant vehicle (SOV) commuting trips to 50%.

. Reduce the percentage of Alexandria children and adults that are overweight or obese to less than
29%.

. Reduce the incidence of asthma in Alexandria by 50%.

Goal b

Promote respiratory health and improve indoor air quality in both new and existing residences by improving
ventilation and reducing exposure to air contaminants including secondhand smoke, radon, lead, mold, and
other contaminants.

Short-Term Actions (2009 - 2011}

+  Further develop the Health Department’s Respiratory Health Complaint investigation Program by
reassigning a portion of existing Environmental Heaith Division staff resources by September 2009, and
including a budget supplement to meet the costs of FY 2010.*

«  Educate citizens about potential threats of asbestos, mold, radon, second-hand smoke, fead and other
indoor air contaminants. Include publications, and programs designed for non-English speakers, By
December 2009, produce a handout aimed at individuals renovating their properties which advise them of
these hazards.*

+ By September 2010, gather better data on the incidence of respiratory iliness in the city. The hospital
and a local university’s Masters of Public Health (MPH) program might help to gather this data. This data
will be needed for the next Community Environmental Health Assessment, as part of the planned larger
community health assessment that will end by 2011.
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Mid-Term Actions (2012-2020})

» Increase the Health Department’s outreach efforts on respiratory health issues through:
o An improved respiratory health website;
o Outreach at community events; and
o Distribution of information on respiratory health issues through school nurses, child care providers,
pediatricians, physicians, and hospital emergency department nurses.

«  Create a network of school nurses, child care providers, pediatricians, physicians, and hospital emergency
department nurses that will refer aduit asthmatics and the parents of asthmatic children to the Heaith
Department for assistance in identifying asthma triggers in their homes.

«  Improve the coordination of agencies dealing with respiratory health and housing issues through the
City's Code Compliance Committee.

+  Obtain grant funding to hire a respiratory health specialist and expand the Health Department’s
Respiratory Heaith Complaint Investigation Program into a proactive Heaithy Homes program that
can conduct environmental health assessments and provide small grants to low income residents for
interventions to remove triggers for respiratory iliness.

Long-Term Actions (2021-2030)

+  Develop permanent, stable funding for the Heaithy Homes Program to assure long-term progress on
asthma and other respiratory ilinesses.

Goal 2

Jmprove indoor air quality health, in both new and existing work places by improving ventitation and reducing
exposure to air contaminants including organic solvents, secondhand smoke, lead, radon and mold to
promote respiratory health.

Short-Term Actions (2009-2011)

« ByFY2010,, revise the Health Department regulations governing nail salons to put more emphasis on
indoor air quality, including ventilation and reducing exposure to votatile organic compounds (VOCs).*

By 2010, create a Smoke-Free Alexandria program through the Heaith Department and the Partnership for
a Healthier Alexandria’s Environmental Health Work Group that encourages restaurants and work places in
the city to go completely smoke-free and recognizes those that do.*

+ By 2011, reinstitute a smoke-free restaurant program (now called "Smoke-Free Alexandria”} and increase
the number of participating restaurants by 20 % over the number participating under the previous plan.*

. Continue to support state legislation to allow localities to completely ban smoking in bars, restaurants,
and other public places.
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Mid-Term Actions (2012-2020}

- Adopt a policy requiring the City to contract for meeting space, food, or catering services only from hotels
and restaurants that are completely smoke-free.

«  Promote the concept of smoke-free buildings at the DSUP/SUP stages of development or aiteration of
buildings.

« Discourage the use of building materials that that often contribute to indoor air quality problems such as
the offgassing of volatile organic compounds (VOCs) that often contribute to indoor air quality problems.

o By 2012, transform the Smoke-Free Alexandria program into a voluntary Healthy Work Places program
for employers in the city to promote respiratory health in the work place. This program would
recognize workplaces that maintain a healthy work environment by adopting procedures that
minimize indoor air pollutants and promote a healthy lifestyle for employees.

Long-Term Actions {2021-2030)

«  Develop permanent, stable funding for the Healthy Work Places Program to assure long-term progress on
asthma and other respiratory illnesses.

Goal &

In both ACPS and private schools and daycare facilities, promote respiratory heaith and improve indoor air
quality by implementing EPA's indoor Air Quality Tools for Schools or simitar program.

Mid-Term Actions (2012-2020)

+ By 2012, pilot the indoor Air Quality Tools for Schools, or a simifar program, in one school in the city.

+ By 2020, implement the Indoor Air Quality Tools for Schools, or a similar program, in 50 % of the city's
public schools.

+  Conduct respiratory health outreach and indoor air quality assessments for private schools and daycare
facilities.

Goal 4
Encourage active, healthy lifestyles by providing safe opportunities to walk and cycle in order to reduce
obesity and chronic diseases such as diabetes, heart disease, stroke, and respiratory disease.

Short-Term Actions (2009-2011)

»  Implement the Bike and Pedestrian Mobility Plan, focusing on Safe Routes to School, improving pedestrian
and bicycle infrastructure, and increasing the number of cyclists and pedestrians.*

+ Work across City departments to develop a Pedestrian Design Guide to be issued by the City engineer in
2009.*
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Mid-Term Actions {2012-2020)
«  Build community partnerships that promote regular outdoor physical activity such as walking or bicycling.

o The City and its community partners should continue to apply for grant monies to work on marketing
and educational programs that promote regular outdoor physical activity like walking and bicycling,
including Safe Routes to School.

o The Environmental Health Work Group of the Partnership for a Healthier Alexandria will coordinate
with the Pedestrian Bicycte Coordinator to target bicycle and pedestrian education and safety
promation efforts.

+  Encourage community access to open spaces and other recreational areas by:

o Enhancing web-based and printed materials that include park, playground, bike and walking routes,
and recreation center information.

o Creating walking guides to Alexandria showcasing the city’s flora and fauna, geology, green initiatives,
history, etc.

+  Improve community pedestrian and bike infrastructure to supportincreased recreational and
transportation walking and biking by completing the implementation of the Bike and Pedestrian Mobility
Plan.

«  Create a“No Child Left Inside” program among ACPS, RPCA, and possibly even private Alexandria schools,
to encourage and promote healthy fifestyles for Alexandria’s youth and to foster lasting connections to the
natural environment.

« Decrease the proportion of pedestrian and cyclist injuries and fatalities due to motor vehicles by:

o Collaborating with ACPS to review the feasibility of adding a program to their driver’s education
curriculum that targets pedestrian and bicycle education efforts (such as Mobility Education - http://
www.mobilityeducation.org/);

o Installing more automated red light cameras to ticket motorists who are speeding or running red

lights; and

o Implementing aggressive and sustained enforcement of traffic faws and increasing public education
efforts on bicycle and pedestrian safety.

» Increase the City’s role as an advocate for public health by:

o Including more health considerations and health specific language in planning documents;

o Providing financial incentives to City employees that walk or bike to work;

o Hiring a part-time employee to work on healthy lifestyle/built environment issues in the Health
Department and in collaboration with the Department of Planning & Zoning by 2012.

o Explore the potential for developing a simple environmental health impact assessment process which
will assure that the relevant and potential human health issues related to vector controf, water
quality, air quality, food supply, toxic exposures, and the built environment are addressed in review of
area development plans and special use permits.
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Goal 5
Educate citizens about and increase equitable access to safe, healthy, and organic food, particularly for
children and pregnant women, and encourage local and regional food production.

Short-Term Actions (2009-2011)

«  ByFY 2010, create afood system resource map using a Geographic Information System to include existing
stores, markets, restaurants, and other food related programs to direct future efforts to increase access to
accessible food*

+  Explore opportunities to expand and promote farmers’ markets, especiaily in low-income neighborhoods.
Mid-Term Actions {2012-2020)

+  Continue to encourage the development of additional farmers’ markets in the city on different days of
the week and at different locations, especially near transit stops and with vendors offering safe organic
products.

«  Encourage farmers’ markets to establish a system to accept WIC and food stamps to further the access of
local, fresh produce to low-income residents.

+  Create an outreach program to low-income residents that advertises the availability of fruits and
vegetables, provides cost comparisons, and offers heaithy recipes with in-season vegetables.

» Encourage the Cooperative Extension Service to hire a new extension agent for Alexandria who could:

o Teach residents about organic gardening and cooking with in-season vegetables;

o Teach residents about rooftop, raised bed, and container gardening;

0 Increase participation in the Master Gardeners Program;

0 Increase participation in the 4-H Club;

o Work with the schools to help develop “edible schoolyards”; and

o Work with preschools and childcare providers to develop “container gardens” or small-scale “edible
school yards.”

+  Encourage ACPS to use locally or regionally grown fruit and vegetables, whenever possible.

«  Encourage local feeding programs (Meals On Wheels, ALIVE, Christ House, Salvation Army, Carpenter’s
Shelter, etc.) to use locally or regionally grown fruit and vegetables whenever possible, and encourage
local farmers to donate foods to these programs.

Long-Term Actions {2021-2030)
+  Increase the number of garden plots available in the city so that no one who applies for a garden plot is

denied. These plots could be located on either City or private property and should be targeted for low-
income areas.




231

principle
Chapter 6: Energy

The quantity and sources of energy used by Alexandria's government, businesses and residents impact our
environment and quality of life——whether it be through poliutants added to the air, negative effects on
water quality or local contributions to climate change. Recognizing this, Alexandria commits to managing its
energy—both the electricity that powers our buildings and homes and the fuel that powers our vehicles and
other equipment.

By 2010:

. The City will purchase 5% of electricity needs through green certificates.

By 2015:

. Reduce the per capita energy use in Alexandria by 15%.

- Track energy use of 30% of multi-family residence units.

By 2020:

. 25% of the City's energy portfolio will consist of clean, renewable energy sources.
By 2025:

. Track energy use of 60% of muiti-family residence units.

By 2030:

. 50% of the City’s energy portfolio will consist of clean, renewable energy sources.
. Track energy use of 100% of multi-family residence units.

By 2050:

. 80% of the City’s energy portfolio will consist of clean, renewable energy sources,
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Goal 1:
initiate an energy planning process to evaluate energy use needs and impacts within the city, and the
effectiveness and return-on-investment of steps to reduce energy use and mitigate greenhouse gas emissions.

Short-Term Actions (2009 - 2011)

. InFY 2010 EPC, City staff, and other interested parties will convene workshops to identify issues and
develop questions for a feasibility study on the potential for renewable power generation within the city.
Speakers will include experts in engineering, law, and economics with experience in the potential and
feasibility of renewable-powered local electricity generation networks.

«  Determine the amount of energy that can be produced locally and sustainably by 2020 and 2030.

+  The City government will initiate a process for establishing a City Energy Master Plan by 2010, City
staff will conduct a scoping exercise that outlines and identifies boundaries of the plan focusing on
household, business, and government energy use in the city, and is mindful of the targets adopted in
the Commonwealth of Virginia 2007 Energy Plan and the 2008 Metropolitan Washington Council of
Governments - National Capital Area (MWCOG-NCA) Climate Change Report.

« {dentify energy reduction strategies through maximizing energy efficiency and conservation by 2020 and

Mid-Term Actions {2012-2020)

- Create and utilize an energy efficiency metric to ensure the City maximizes its return-on-investment with
respect to measures designed to reduce energy consumption and greenhouse gas emissions.

Goal 2
Reduce energy consumption through conservation and the adoption of more energy efficient technologies
and practices by the City, its residents, and businesses.

Short-Term Actions {2009-2011)

+  Direct City employees to regularly shut down their computers and other office equipment at the end of
each workday.*

«  Develop a checklist and other resources for homeowners and businesses to perform their own energy
audits, aimed at quick and easy modifications that could yield significant reductions in energy usage.

«  Limit the projected growth in all sectors of citywide energy use to 4% by 2011, and consider adopting the
goals of Virginia's 2007 Energy Plan. Evaluate consistency with MWCOG Energy Strategic Plan.

+  Lengthen the allowable payback period for the City’s energy efficiency investments from 7 years to 15
years to be more consistent with the City’s cost of capital, and increase funds for those investments for FY
2010 by $50,000.

+ Thesedans or hybrids purchased by the city in 2009 will have an average city fuel economy 20% greater
than Corporate Average Fuel Economy (CAFE) requirements.

+ The City will partner with local vendors, experts, and others to promote the use of products and services
that reduce energy use, such as drying racks, cold-water laundry detergent, and power strips. The City will
seek to implement this objective by sponsoring awareness campaigns and reducing cost of adoption.
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Mid-Term Actions {2012-2020)
+  Require that all property owners provide full energy audits at time of sale or legal transfer of the property.

< Establish tax incentives and financial support mechanisms to promote energy efficiency improvements
and modifications for residential units and businesses.

«  Conduct a feasibility study to establish a carbon tax designed to reduce energy consumption and
greenhouse gas emissions.

- Require multi-family residential buildings to track and report monthly energy use in individual units,

- Build or retrofit at least one City office building to passive housing energy use standards.

«  Create a City Fleet Management Pian (FMP) to minimize the emission of greenhouse gases and other
polutants from City-owned and operated vehicles, as well as construction and landscape care equipment.

The FMP shall consider al emissions generated over the expected life of a vehicle,

+  Coordinate with utility companies to provide customers with information comparing their consumption
with average use across Alexandria by category {e.g., residences, offices, restaurants, etc).

Long-Term Actions (2021-2030}

+  Update the Transportation Master Plan to achieve the goal of having 50% of all personai trips be by
walking, bicycling, or public transport by 2030.

NN
The City's energy portfolio will be renewable and clean by 2050.

Short-Term Actions {2009-2011}

- In FY 2009 and 2010, the City will purchase 5% of its electricity needs through green certificates, which
promote the use of renewable power.

-+ Purchase renewable energy credits generated for compliance with state-level renewable portfolio
standard requirements equivalent to 6.5% of the City’s operational needs in 2010 rising steadily to 20% in
2020.

+  Use sustainable biodiesel for all of the City diesel fleet operations.

Mid - Long Term Actions (2012-2030)

. Atleast 50% of the City's energy portfolio will come from renewable and clean energy sources by 2020,
and raise that percentage to at least 80% by 2030.
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Goal 4
Encourage the use of clean renewable energy resources, such as wind, geo-thermal, and solar, to reduce the
City's carbon footprint.

Short-Term Actions (2009-2011)

- Develop information to be published on the Health Department’s website about geothermal closed-loop
heat pump wells by 2011.

«  Provide information to the public regarding renewable energy resources through the City’s website, flyers,
etc.

Mid-Term Actions (2012-2020)

»  Conduct a feasibility study for facilitating the establishment of infrastructure necessary for city distribution
and use of clean renewable technology {e.g., smart grids, solar/wind-powered street lights, plug-in
stations for electric cars, etc.).

+  Establish building codes and property tax incentives to promote and regulate the development of
green roofs, including use of roof space for reducing run-off, energy generation, energy efficiency, and
gardening.®

Mid- and Long-Term Actions (2012-2030)

= Work with the Metropolitan Washington Council of Governments to develop and adopt plan to upgrade
the region’s electrical grid to support micro-generation.

¢See also Building Green Goal 1.
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Goal 5

Support interdepartmental ptanning and prioritization of energy management and investment activities.
Short-Term Actions (2009-2011)

»  EPCwill endorse the creation of the City's recently empanelled Energy Conservation Committee {(ECC)
as a model for promoting and instilling the principles of the Eco-City Charter, including the objective of
interdepartmental cooperation and planning, in the pursuit of sustainability.*

«  Through the City Manager’s Office, make City Department participation and representation in the ECC
mandatory in order to assure attainment of the energy goals of the Action Plan and the reduction of
government expenditures on energy services.

« InFY2009 and FY2010, ECC will propose goals and activities for itseif for the next 5 years and present these
to the City Council. The goals should include plans for promoting energy conservation awareness and

education of residents and business owners.

- In 2009, the City will conduct its plan for energy audits of a number of major City facilities across a variety
building types {recreational, managerial, public safety).

»  ECC will conduct outreach to City staff to increase awareness of energy conservation strategies by
educating building operators and occupants. All media forms will be used to ensure that ail City staff are

reached.*

«  The City will use its website and other muitimedia tools to advertise and describe the purpose of the ECC
and its activities.

Mid-Term Actions {2012-2020}

»  Conduct annuat energy audits of major City buildings.
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Chapter 7: Land Use and Open Space
The City’s land use and open space policies must harmonize its built and natural environments to ensure that

growth does not jeopardize environmentat sustainability and preserves Alexandria’s character. The City’s land
use policies will accommodate increases in people and jobs through green development.

By 2015:

. Preserve and/or acquire the remaining 35 acres of open space to complete 100-acre goal of the Open
Space Master Pian.

. Ensure that all plantings on City property are non-invasive and incorporate native Plants.

. Design and install a pedestrian bridge to link Arlington and Alexandria sides of Four Mile Run.

By 2020:

. Achieve 40% tree canopy coverage.

By 2030:

. Ensure that 25% percent of all Alexandria school children get to and from school by walking or riding
bicycles.

. Ensure that 50% percent of Alexandrians commute to work by non-SOV means.

. Reuse the site of the coal-fired power plant.

Goat 1

Continue to coordinate fand use and site design decisions among City departments to ensure compatibility
with existing City plans that promote walking, cycling, and taking public transportation.*

Short-Term Actions (2009-2011)

- Ensure that land use decisions incorporate smart growth principles that provide incentives and
disincentives to reduce vehicle use and vehicle ownership.

« Incorporate, where feasible and appropriate, improvements to bike and pedestrian facilities into ongoing
Smail Area Plans to ensure compatibility with the Bike and Pedestrian Plan.*

+  Continue to develop and approve Small Area Plans that increase density in and around Metro stations and
other transportation hubs.*

+  Promote more pedestrian, bike, and transit usage during fand use planning of Alexandria’s major
thoroughfares, including Van Dorn Street and Beauregard Street*

»  Continue to incorporate retail streets and/or smali-scale retail uses into neighborhood plans, where
appropriate and feasible, to increase walking destinations and opportunities for small businesses*
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Mid-Term Actions (2012-2020)

«  Create self-sufficient neighborhoods by locating public, small-scale retail, and community facilities near
the populations they serve and near public transit and other amenities to make their use more energy
efficient.

«  Develop incentives to encourage residents to live near their workplace.

+  Promote more pedestrian and bike transportation features {e.g., underground parking, street front retail,
and parking access behind buildings) in the land use planning for Alexandria’s major thoroughfares,
including Van Dorn, Duke, and Beauregard Streets, Eisenhower Avenue, and Route 1 planning efforts.

- Increase bike storage and bike parking in areas designated by the Transportation Master Plan as Bicycle
Parking Priority Zones (e.g., near Metro stations, schools, high-density residential, and retail locations) and
at special events.

- Complete City’s current City Bikeway and Trail network through development review, grants, and CIP.

+  Rethink ways to incorporate green economy/industry into planning process as a way to enhance
economic sustainability and promote green jobs.

«  (reate benchmarks to measure achievement as to both gualitative and quantitative metrics, in the
following areas:

o Creation of and enhancement of walkable streets, sidewatks, and non-SOV bicycle and pedestrian
amenities and connections;

o Open space acquisition, preservation, and enhancement, including parks, community gathering
places, privately owned open space, natural areas, trail connections and extensions, and crown
coverage and habitat protection; and

o Amount of floor area planned for that is connected to walkable destinations, transportation, and
community amenities.

Long-Term Actions {2021-2030)
.+ By 2030, reuse the site of the coal-fired power plant, imagining such possibilities as a renewable, clean

energy generation facility, regional transit center for river-based transportation, open space, arts center, o
other community-based function.
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GOAL 2:
Ensure that all City development or redevelopment projects and all plans, policies, and ordinances regarding
land use reflect the sustainability vision and principles of the Eco-City Charter.

Short-Term Actions (2009-2011)

.+ Devise a sustainability checklist based on criteria and principles from the Eco-City Charter that Planning
& Zoning can use in determining the compatibility of Small Area Plans and new development and
redevelopment projects.

«  Prepare GIS maps to identify safest routes for children to walk to their schools, supporting the Walking
School Bus Concept.

- incorporate open and green space and sustainability standards, where appropriate {e.g., LEED, Sustainable
Sites criteria, Low impact Development principles) into Small Area Plans and the City’s Green Building
Policies.

Mid-Term Actions (2012-2020)

- Revise City’s Strategic Plan and any future revision of City's Master Plan to incorporate sustainability
principles of Eco-City Charter and Environmental Action Plan as requirements for all land use decisions.

» implement the recommendations of adopted plans:

o Small Area Plans

o Transportation Master Plan

0 Open Space Master Plan

o Urban Forestry Plan {proposed for adoption June 2009)
o Economic Sustainabitity Report

+  Ensure that newly adopted and revised Small Area Plans, and new development and redevelopment
projects are consistent with the vision and principles of the Eco-City Charter and Environmental Action
Plan.

+  Review existing City policies, guidance, ordinances, and codes, including parking regulations, to eliminate
conflicts and enhance opportunities to further the goals of sustainability.




239

A -
Protect and enhance Alexandria’s open space and green infrastructure including wildlife habitat, parks, trails,
tree canopy, and watersheds. Incorporate the natural environment into the built environment.

Short-Term Actions {2009-2011)

Finalize and release the Urban Forestry Master Plan. Develop a multi-year action and funding plan to
implement Plan recommendations.*

Explore a policy that expands and supplements current tree canopy coverage standards through a
combination of incentives, regulations, and in-fieu fees.

The City will fead by example by utilizing low impact landscape practices where possible, such as
perennial and native plant species, rain gardens, reduced fertilizer and pesticide usage, and encouraging
the removal of invasive species.*

Continue work on completing a GIS inventory of trees located in public rights of way and other public
lands, and identify locations for new trees.*

Promote and expand Living Landscape Fund to inciude “Adopt-a-Tree,"Celebration Tree" and/or other
simiar program activities, where individuals or organizations can purchase trees through the City and
have them planted and maintained throughout the city.

Continue to design and develop shaded parking lots through existing Special Use Permit/Development
Speciat Use Permit process; expand to include the retrofitting of existing parking lots.*

Identify potential locations to establish new school and community gardens.

Set minimum standards for open space and green space in Small Area Plans and other City plans that can
be met in part through green roofs, green decks over underground parking, or green surface lots.*

Continue progress on protecting the 35 remaining acres, through acquisitions, easements, and
dedications, to achieve the City's 100-acre open space goal.*

Continue the Open Space Pocket Park program with the design and implementation of pocket parks on
East Del Ray Avenue and South Early Street.™

Continue progress on Four Mile Run Restoration Master Plan by completing the design competition for the
Four Mile run pedestrian Bridge, finalizing the design guidelines and redeveloping the recently-acquired
Four Mile Run open space properties in accordance with relevant area plans.*
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Mid-Term Actions {2012-2020)
+  Continue implementing the Urban Forestry Plan.
«  Achieve 40% crown coverage in the city by 2020.

«  Seek authority to require all new developments, including single family homes, to provide 40% crown
coverage on site. Require no less than 40% crown cover when sites are developed or redeveloped, within
these parameters:

o When trees are cleared from asite, increase replacement requirement for removal of large caliper trees.

o Change crown coverage assumptions in City requirements to reduce the credit allocated for younger,
smaller trees.

o Set a minimum amount of the total crown coverage to be achieved through on-site trees and require
payment to Living Landscape Fund for faiture to achieve full requirement.

«  Work with community partners to add 500 street trees a year throughout the city to achieve full street tree
stocking levels by 2020.

+ Develop an appropriate standard, planting program, and areas for street trees, as with an underground
trench; and replace existing street trees as needed to ensure their long-term viability throughout the city.

»  Expand urban forestry training to residents and designate more “Tree Stewards” to maintain street trees.

»  Expand the Living Landscape Fund to provide for maintenance, infrastructure, shrubs, and other
landscaping.

«  Update the City’s trails map, identifying existing trails and proposing additionat trail connections and
extensions.

+  Research, develop, and implement green infrastructure policies, guidelines, and regulations. Fund green
infrastructure as part of City’s capital expenditures.

+ Complete a survey of native vegetation within city {*Alexandria Flora Project”) and promote project and
resuits on City’s web site.

+ Design and instail a pedestrian bridge linking Arlington and Alexandria sides of Four Mile Run by 2015.

+ Complete the implementation of the City’s current Open Space Master Plan, including protecting the 35
remaining acres, through acquisitions, easements, and dedications, to achieve the City’s 100-acre open
space goal by 2013.

+  Develop a goal for acquiring and/or protecting additional green space (after achieving the first 100 acres),
consistent with the Open Space Master Plan and with guidance from the Open Space Advisory Group.

By 2015, ensure that all plantings by Recreation, Parks, and Cultural Activities Department (RPCA) are
non-invasive, flood- and drought-tolerant, 80% perennial plants, and that native plants are used wherever
possible.

+  Work with Alexandria schools and RPCA to design and implement expansion of community-and
school-based gardens by maximizing conversion of unused open space on public property to habitat
enhancement and increase in availability of edible gardens.
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Long-Term Actions (2021-2030)
»  Conduct an analysis of the city's resource-carrying capacity.

«  Ban the sale of invasive plants within the city based on the Virginia Department of Conservation and
Recreation list of invasive species.

Goal
Ensure that future land use and open space planning and project decisions will not create or perpetuate social
injustice, nor compromise the City’s historic character.

Short-Term Actions (2009-2011}
«  Continue to ensure representation and participation by affected groups in the Master Plan and Small
Area Planning processes. Continue outreach efforts to engage low income and minority residents in land

development project decisions within their neighborhood.*

+  Continue to identify opportunities for affordable housing and mixed income housing in Small Area Pians
throughout the city.”

+  Ensure that mixed income development incorporates spaces for on- or near-site community support
services {e.g., child care), where feasible and appropriate.*

.+ Continue to consider the importance of location of open space and public transportation to potentiai
mixed income sites when preparing Small Area Plans or reviewing development projects.®

- Incorporate sensitivity for the city’s historical character, properties, landmarks, and archeological
endeavors in planning decisions*

Mid-Term Actions (2012-2020)

- Encourage universal design standards for buildings and homes to accommodate persons with disabilities
and facilitate aging in place.”

{ 5
Conduct outreach and education on sustainable Jand use practices, policies, and programs.

Short-Term Actions (2009-2011)

+  Provide ongoing training, seminars, and workshops for City staff and residents about sustainable land
use practices, policies, and programs, and identify and publicize existing learning opportunities available
through local colleges, universities, and other sources.

Mid-Term Actions (2012-2020)

+  Support public outreach and education on Smart Growth, especiatly the benefits of increased density, car-

free forms of transport, green buildings, resource conservation, and local power generation. The outreach
ptan should include citywide strategies and neighborhood-scale activities.

? Also see Building Green Goal 1.
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principle
Chapter 8: Solid Waste

Recognizing that managing waste is a pubfic health issue as well as a quality of life issue, Alexandria
will maintain its well-preserved public image by managing, handling, and disposing of solid waste in an
environmentally sustainable manner. Alexandria will manage waste as a hierarchy of uses....

-PRIORITY ONE: REDUCE

-PRIORITY TWO: REUSE

-PRIORITY THREE: RECYCLE

-PRIORITY FOUR: RESOURCE RECOVERY {E.G., CONVERT TO ENERGY, COMPOSTING, ETC.)
-PRIORITY FIVE: PROPER DISPOSAL

Targets

By 2020:

. Exceed the goal of 35% diversion through increased waste reduction and reuse.
. Increase the recycling rate to achieve a goal of 50%.

Goal Tt
Exceed the City’s goal of 35% diversion through increased waste reduction and reuse by 2020.

Short-Term Actions (2009-201 1)
«  Discourage the use of bottled water in City facilities and at City functions.

»  Encourage the Chamber of Commerce to work with local businesses to
discourage the use of plastic or “one-use” bags and encourage the use of reusable bags as part of the
“Proud to be a Green Business” initiative.

+  Promote and educate the building industry about the need to recycle material recovered from
construction and demolition sites by including information on how and where to recycte materials in alf
permit applications by 2010.

Mid-Term Actions (2012-2020}

+  Conduct a feasibility study to implement a pilot “bag-n-tag” program or similar “pay as you throw” program
to incentivize waste stream reduction, recycling and diversion.

+  Provide citizens with a contract template or other materials to help citizens choose contractors or private
businesses that reduce the amount of building and construction material waste and maximize the reuse of
the materials.

Long-Term Actions {2021-2030)

+  Develop a program to require the recycling of construction and demolition (C&D) debris.
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{ncrease the recycling rate to achieve a goal of 50% by 2020.

Short-Term Actions {2009-2011)

« Expand the number and type of materials collected in the recycling curbside program (e.g. plastic tubs,
aluminum foil/trays, empty aerosol cans, and rigid plastics).

+  Expand the multi-family (including condominiums and rental apartment complexes) recycling program by
mandating recycling at commercial and multi-family developments. Change the enforcement ordinance/
code to give the City the authority to fine property owners and managers for noncompliance with existing
and new recycling requirements, as recommended by the Solid Waste Management Plan.

« Increase recycling in City-run facilities and educate City employees about this effort, Require compliance
of all City-run facilities with new and existing recycling requirements. A pilot program in City Hail will be
initiated and retrofit containers will be used as recycling bins in the parking facility. When the recycling
contract is renegotiated in 2009, afl City-run facilities will be covered.

Mid-Term Actions (2012-2020)

-+ Develop an Adopt-a-Building recycling program for commercial and multi-family buildings.

-+ Require recycling at publicly and privately sponsored community events as a condition of Special Events
permit.

+  Establish penalties for businesses and multi-family dwellings that fail to meet recycling requirements.
Long-Term Actions {2021-2030)

. Mandate, through permitting or code enforcement, that ali Alexandria businesses implement a recycling
program and report their progress to the City.

Work with “Green Business” initiative to recognize those businesses with highest recycling rates with
awards. Promote “Green Businesses” on the City website or other promotional materials.

«  Study the feasibility of requiring all city events requiring a Special Events permit to be zero-waste events.

Goal 3
increase the diversion of compostable solid waste from disposal by improving and expanding the City’s
existing compostable waste recycling program.

Short-Term Actions {2009-2011)
. Promote residential composting and grass-cycling through a partnership with Community Gardens,
Master Gardeners, Virginia Cooperative Extension, expansion of composting workshops, and hosting a

video on composting on the City's Solid Waste web page.

+  Support and promote initiatives, such as “Proud to be Green Businesses,” to encourage composting of food
waste by commercial entities.
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Mid-Term Actions {2012-2020)

+  Coordinate with neighboring jurisdictions to study the feasibility of waste facilities closer than
Hagerstown, MD with the goal of implementing a curbside compostable waste recycling program.?

Long-Term Actions (2021-2030)

«  Expand residential curbside collection of compostable landscaping waste to eliminate bagged
landscaping waste.

Goal 4;
Develop an outreach strategy to educate the public on new and existing recycling mandates through multiple
communication and education strategies.

Short-Term Actions (2009-2011)

» Develop and faunch a recycling education poster campaign at Metro stations and DASH buses and bus
stops.

«  Hire a full-time recycling coordinatot to manage the commercial and multi-family recycling program, and
to assist property owners and managers with implementation.

+  Expand the City’s Solid Waste webpage and provide printable materials to educate residents on recycling
programs.

«  Utilize the Volunteer Bureau and other resources to solicit volunteers to help with waste reduction
outreach at Alexandria City Public Schools (ACPS) and businesses.

Mid-Term Actions {2012-2020}
+  Promote the hierarchy of reduce, reuse, and recycle to residential and business sectors.

- Expand outreach to schools and muiti-family dwellings regarding the implementation of reduce, reuse,
recycling programs, and proper disposat of household hazardous waste.

Goal 5
Maintain programs for ensuring that solid wastes are managed in accordance with federal and state laws and
regulations in a manner that protects health, safety and the environment.

Short-Term Actions (2009-2011)

»  Expand the drop-off hours for electronic and household hazardous waste to reduce the materials
contributing to the toxicity of the waste stream, and produce educational materials (with an emphasis on
modern fight sources that contain mercury) that stress the importance of using this facility and other
methods of hazardous waste disposal.

- Utilize mapping (e.g, Geographic Information Systems {GIS}} technology to optimize trash truck routing,
thereby reducing fuel costs without impacting the level of service.

#See also Implementation Goal 6.
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Mid- and Long-Term Actions {2012-2030)

+ Examine the feasibility of colfecting househotd hazardous waste and electronic waste as part of curb-side
collection.

+  Conduct outreach to citizens on ways to reduce the use of hazardous products and provide information
on proper disposal of household hazardous waste and electronic waste.

+  Evaluate aiternatives for long-term options for the disposat of solid waste.
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principle
Chapter 9: Global Climate Change and Other Emerging Threats

Alexandria must be adaptive and responsive to emerging or unforeseen environmental threats - such

as climate change - that could strain infrastructure, deplete natural resources, disrupt the economy, or
threaten public health. Failure to respond quickly and appropriately to such threats will likely have severe
consequences for the health and economy of Alexandria and its citizens.

Targets

By 2012:

. Reduce Business As Usual (BAU)® emissions by 10% below 2012 level.

By 2020:

. Reduce emissions by 20% below 2005 levels.

. 60% of ali currently existing buildings will achieve a 20% energy consumption reduction.
. 25% of the City's energy portfolio will consist of clean, renewable energy sources.
By 2025:

. All new buildings will achieve LEED Platinum standards.

By 2030

. By 2030, all new buildings will be carbon neutral

By 2050:

. 80% of the City's energy portfolio will consist of clean, renewable energy sources.
. Reduce emissions by 80% below 2005 levels

Goal 1!

Adopt targets and establish implementation framework for reducing greenhouse gas emission reductions for
2012, 2020 and 2050.

Short-Term Actions {2009-2011)

+ Adopt the proposed greenhouse gas emission reduction targets outlined in the Metropotitan Washington
Council of Governments’ July 2008 draft Climate Change Report.*

+  Continue to inventory greenhouse gas emissions within the city using the Internationat Councit for Local
Environmental Initiatives (ICLEI) computer program and finalize the emission reduction targets.*

«  Assign the Environmental Coordinating Group (ECG} to propose methods to achieve the emission
reduction targets and to begin drafting a Climate Action Plan that will include exploring methods for
making the targets binding.

+ Establish City Climate Action Plan.
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Mid-Term Actions {2012-2020)

»  Support and work with local legistators for adoption of California’s Greenhouse Gas Vehicle Program.
«  implement Climate Action Plan.

- Integrate climate change pianning into the focal air quality ptanning efforts.

«  Replace all publically-owned street lights in the city with energy-efficient (such as fight emitting diodes
{LED)) or renewable-energy lights.

- Update the GHG Emission inventory every three years and the Climate Action Plan on an as-needed basis.

+  Examine the carbon sequestration potential of the tree canopy in the City and opportunities for carbon
banking on a regional basis.

«  Identify the economic opportunities associated with climate change planning such as recruiting high tech,
green firms, the creation of green jobs, etc.

Institutionalize the consideration of the effects of possible climate changes into long-term planning.
Short-Term Actions (2009-2011)
+  Conduct arisk analysis of the effects of global climate change on Alexandria.

«  Empower the City's Environmental Coordinating Group (ECG) to develop adaptation planning strategies
for the city.

Mid-Term Actions {2012-2020)

«  City management, staff, Environmental Policy Commission (EPC) members, and others wili begin to
regularly participate in long-term (i.e,, 5, 20, and 50 years) climate adaptation planning activities such as
scenario exercises and retreats.

. Convene adiverse group of stakeholders (perhaps as an EPC subcommittee) including City staff, civic
groups, scientists, and businesses to monitor climate change data and information and to provide policy
guidance and strategies for the city on climate change and adaptation.

. Continue to monitor data and factual information on climate change and modify the Climate Action Plan
and climate adaptation plans accordingly.
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ol 2
Goal %

Prepare and educate city residents and business owners for a carbon-constrained economy and other climate
change impacts.

Short-Term Actions {2009-2011}

«  The City will disseminate educational materials and establish a website on the causes and effects of
climate change, how people can reduce their climate impact, and how greenhouse gas reduction policies
may affect the availability and prices of energy and other goods.

«  The City will emphasize the benefit of increasing development density as a method for reducing
greenhouse gas emissions in its discussions with citizens and business.*

Mid-Term Actions (2012-2020)

«  Gather and publish environmental performance metrics to identify trends in water quality, average sea
tevel, air quality metrics, energy use, and temperature.

- Establish a voluntary program for city residents, schools, and businesses to report their efforts in reducing
their environmental impact and create an awards program to incentivize participation.

Goal 4
increase the City’s preparedness to respond to the possible effects of climate change and environmentat
emergencies.

Mid-Term Actions {2012-2020)

« Update the flood management program to take into account anticipated rises in Potomac River levels and
increased intensity of storm-related flooding.

+  Continue to support the work of City and Health Department emergency planners in developing plans
that take into account climate change-related emergencies such as water and food supply disruptions
caused by severe drought, loss of electricity, damage to or contamination of the water distribution system,
and climate change-related outbreaks of diseases.

» Maintain a strong Mosquito Control Program in the city by continuing to eliminate breeding habitats for

mosquitoes due to the increased risk of mosquito-borne ilinesses.

Goal 5
Examine and address the environmentat hazards imposed by pharmaceutical disposal in waterways and
drinking water supply.

Mid-Tem Actions {2012-2020)
+  Partner with MWCOG, Alexandria Sanitation Authority, the Alexandria Health Department and the
Drinking Water Suppliers of Alexandria to monitor the hazards of pharmaceutical disposal. Provide annual

feedback on the state of the science to inform EPC when actionable activities are warranted.

+ Inform residents about how to properly dispose of pharmaceuticals.

19 Also see Land Use and Open Space Goal 1.
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Long-Term Actions (2021-2030)

When science-based solutions have been identified, the City should take appropriate actions to address
the hazards of pharmaceutical disposal.

&
Anticipate and plan for potential emerging environmental threats, such as nanotechnology, nitrogen loading,
and acidification of waterways.

Mid-Term Actions (2012-2020}

«  Ensure that City Staff, EPC, and other climate change groups examine studies, data, and other information
on emerging potential environmental threats and provide policy guidance to the City and its residents.
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Chapter10: EAP Implementation by Sustainability Sector
Improving environmental quality, conservation and the public weifare requires a harmonized approach to

implementation, as well as collaboration both within and around Alexandria. The primary responsibility of
environmental stewardship shall be equalily shared by ali Alexandrians.

CHARTER PRINC

The Eco-City Charter serves as a guide for moving the city towards a sustainable future. Fulfilling this Charter
requires coordinated participation and commitment by the EPC, City government, and the community. The
Charter’s success depends on each of these parties taking an active and innovative role as stewards and
guardians of this Charter’s principles and vision.

While each of the previous EAP chapters contain specific implementation ideas and action steps, the
Implementation Chapter focuses its activities on the following six sustainability sectors:

1. Civic Sustainability—developing outreach and education programs and resources for citizens,
school, etc. and building the necessary nonprofit and community infrastructure to share implementation
responsibility with city leaders and staff

2. Business Sustainability-—cultivating and organizing a new Eco-City business sector for Alexandria that
could provide green businesses and green collar jobs

3. Financing Sustainability—identifying new sources of revenue and adapting existing public and nonprofit
resources to finance and fund Eco-City activities

4. City as Sustainability Leader—ensuring that City operations, facifities and programs also foltlow the
sustainability visions and principles of the Charter

5. EPCroles and responsibilities—identifying activities for EPC and refining its structure and approaches
towards implementation of the EAP.

6. Regional Sustainability—developing partnerships with adjacent communities that share the same water,
air, and commute sheds, etc.
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Goal 1

Provide education and outreach to citizens and local schools and increase community participation to help
achieve environmental goals and objectives.

Short-Term Actions {2009-2011)

- Hire an additional staff person to work on environmental education and outreach on Eco-City objectives.
»  Establish Internet education and participation resources and tools, including an Eco-City blog.

«  Draftan Eco-City Outreach Plan for EPC and City staff.

+  The City and EPC will conduct face-to-face meetings with major community and neighborhood groups to
raise awareness about and support for Eco-City Alexandria.

+  The City and EPC will conduct an Open House on Eco-City Alexandria.

+  Engage a broad range of stakeholders - citizens, schools, nonprofit organizations, civic associations,
religious organizations, and private partners - to become volunteers in activities to protect, restore, and
educate citizens about the city’s natural resources such as water monitoring, stream and park clean-ups,

restoration projects, inner-city outings, and removal of invasive species and planting trees.

«  Develop GIS “green” maps for outreach and education purposes, such as environmentally-related City
projects, services, alternative transportation, restoration projects, and air quality.*

. Develop and implement a plan to target volunteer support for implementing Environmental Action Plan
projects.*

» Increase collaboration and participation with other City boards and commissions.

. Coordinate Eco-City volunteering with other city events, such as Spring for Alexandria, and other activities
beyond Earth Day.*
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Mid-Term Actions {2012-2020}

«  Design and develop an Eco-City Alexandria Outreach and Education Center where Eco-City activities could
be held for EPC, City staff, and local schools; the Eco-City Center could also house demonstration activities
and workshops for home and business owners to learn how they can make their properties and operations
more sustainable.

< identify 2-3 Alexandria civic’home owner associations to work with each year as Eco-City Adopt a
Neighborhood that could pilot test innovative elements/aspects of the Environmental Action Plan.

- Explore possible partnership with Arlingtonians for a Clean Environment (ACE) to expand into Alexandria
or charter separate entity.

- Create an inventory of existing partnership organizations and nonprofits and their sustainability/green
activities and programs that could become potential partners for a citywide Eco-City nonprofit network.

+ Implement an Eco-City outreach strategy for the EPC, City staff and other partners and adopt an annual list
of collaborative and separate activities.

«  Work with ACPS and private schools in Alexandria to focus on the greening of schoot facilities and
operations, and to help provide resources for curriculum development, awards, and extracurricular
activities about sustainability.

+ Expand an asset map of all existing green/sustainability places and activities (City, civic, and business)
using GIS and make it accessible to the generat public via the web and other vehicies.

«  Create a formal group of citizen volunteers to work with EPC and City staff through various working
groups and task forces (e.g., Eco-City Ambassadors or Stewards).

+  The Partnership for a Healthier Alexandria will work with EPC to continue connecting environment and
heaith efforts and developing initiatives related to the Eco-City recommendations.
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Provide education and outreach to local businesses and related organizations to help achieve environmental
goals and promote the development of green jobs and businesses within the city.

Short-Term Actions (2009-2011)

« Establish a series of Open House events for businesses to showcase their application of green practices to
other businesses and citizens, and to provide networking opportunities.

»  Establish internet education and participation resources and tools for providing information on green
business practices.*

- Establish a feadership group of business organizations, managers, and owners to lead business community
efforts to help achieve the City's environmental goals and objectives..

»  Examine the feasibility of establishing a Green Business certification program for one or more business
sectors within the city.

- Examine the feasibility of leveraging the city’s restaurant, hospitality, and tourism industries by combining
green business practice standards and accomplishments with marketing initiatives.

»  Create an Eco-City Award to recognize outstanding sustainability efforts by members of the city’s business
community.*

+  Identify and support public-private partnerships in order to create the foundation for the development of
a green workforce in the city.

Mid-Term Actions {2012-2020}

. Take inventory of existing businesses practicing sustainability, and develop a directory for consumers and
other companies,

. Partner with the Alexandria Food Safety Advisory Council and other partners to develop an "Eco-Friendly
Food initiative” for restaurants and grocery stores and provide incentives for businesses to participate in
the program.

. Establish a green business network through the Alexandria Economic Development Partnership {AEDP),
Inc., Chamber of Commesce, and others, that is designed to market green businesses in Alexandria
{especially the restaurant and tourism industry).

. Establish green business certification, standards, and awards programs.

. Develop a green zoning overlay to critically evaluate potential sites and industries and begin the process
of green job incubation.

+  Develop a green business attraction and development strategy that offers appropriate incentives and
technicat assistance to help establish a green economy in Alexandria.
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I3 - Financing JEAP Activitles:
Identify and promote action steps for increasing financial investment in sustainability.

Short Term Actions (2009-2011)

«  Estimate financial investments necessary to undertake major environmentat action plan steps.

«  Form atask force of stakeholders to examine the means and consequences of implementing economic
measures such as tax incentives and disincentives, subsidies and fees to increase the City’s resources that
support sustainability initiatives and foster changes in citizens'behaviors.

«  Meet with City Council, staff, and public to explore establishment of an Eco-City Fund that would
provide money for citizens at below-market interest rates for sustainability projects such as green home
improvements within the city.

Mid-Term Actions {2012-2020)

«  Seekauthority to establish a menu of sustainability financing mechanisms, such as carbon or utility taxes
and user fees, such as “pay as you throw.”

«  Link traditional City taxes and fees (e.g., stormwater, parking permits, property taxes, etc) to sustainability
performance, with fower taxes and fees for more sustainable homes, vehicles, etc.

»  Provide homeowners and businesses with incentives to install a variety of sustainability technology (from
energy efficiency and generation to low impact development and green infrastructure).

« Issue Eco-City bonds to fund the impiementation of EAP actions.
«  Ensure CiP expenditures are consistent with Eco-City principles and help implement Environmental Action

Plan.

Goal 4 - City as St ity
Continue steps to improve the City’s own green culture as an example for all Alexandrians to follow.

Short-Term Actions (2009-2011)

+  Continue institutional and funding support for the Eco-City process, including maintaining a colfaborative
refationship between the City, EPC, Virginia Tech, and the public to secure the advancement of the
principles agreed to and adopted in the Eco-City Charter.

+ Increase City staff knowledge of and coordination on environmental activities.

+  Hold aretreat for City staff to discuss sustainability efforts,

+  Establish a volunteer program to enlist City employees in helping meet environmental objectives in City
operations.

«  Develop a City “Green Purchasing Policy” that includes materials such as bio-based, recycled, and
environmentally preferable products.
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Mid-Term Actions (2012-2020}

« Create an Eco-City Coordinator’s position to help coordinate with all City departments in the
implementation of Eco-City plan.

+ Institute a green purchasing program for the city, and advocate the adoption of its standards to the private
sector.

«  Require special events in the city to be eco-friendly and set forth sustainability requirements in the City’s
Speciai Events Policy. !

Ge EPCHR i iHitles:

The Environmental Policy Commission, in coliaboration with the Office of Environmental Quality, monitor,

measure, and report on the implementation of the Environmental Action Plan and refine it as circumstances
and conditions change.

Short Term Actions {2009-2011)
- Re-examine EPC's composition and membership with respect to new Eco-City demands.

«  Invite input and participation on Earth Day Committee by members of focal high school environmental
clubs.

+  The City and EPC will prioritize and develop a process and structure for EPC input and participation in the
activities of other volunteer committees, including, but not limited to, those working on Small Area Plans,
budget and financial affairs, transportation, waterfront, planning and zoning, industrial development,
parks and recreation, public heaith, and water quality.

+  The City and EPC will establish an annual report card on key environmental quality and performance
metrics, and on action steps accomplished by the City and will publish these results.

+  The EPC will work with the City to provide prioritized EAP action items depending on available resources.

Mid-Term Actions {2012-2020)

. Update EAP every five years and the Eco-City Charter every ten years as per the Eco-City Charter and revise
each as is necessary.

onsiy Par s

Establish policies and processes that foster regional coltaboration on sustainability programs and projects with
Alexandria’s neighboring jurisdictions, the regional council of governments, and the federal government.

Short Term Actions (2009-2011)

. Review existing regional plans and programs to determine if they align with the Eco-City Action Plan and
where they do, establish regular communications for information sharing and action with state, regional,
and federal partners (e.g., Metropolitan Washington COG, Northern VA Transportation Authority, and
Northern VA Regional Commission, U.S. agencies) and adjacent jurisdictions {e.g., Fairfax and Arlington
County).

' See also Solid Waste Goal 2.
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Mid-Term Actions (2012-2020)

+  Strive to meet the USCM Mayors Climate Protection Agreement goals and similar goals set by the MWCOG
related to emission reductions.

+  Coordinate with neighboring jurisdictions to explore the possibility of implementing a curbside organic
waste recycling program,
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APPENDIX # 1: TARGETS BY DATE

The Environmental Policy Commission (EPC) also set “discussion” targets for each principle as
a way to lay the groundwork about performance measures and eventual development of an EAP
Score Card. Notc the targets in the current draft include measurcs from existing plans or
preliminary numbers to merely generate reactions and further discussion.

2010:

2011:

2012:

o
oy
» s

.
G
o)

v,

By 2010, obtain a funded OEQ outreach position to manage MS4 and Eco-City outreach.
By 2010, the City will purchase 5% of electricity nceds through green certificates.

Reduce fugitive emissions from the ash loading operations at Mirant Potomac River
Generating Facilily by 25% and coal yard operations by 20% by December 2011.

By 2012, 95% of the restaurants in Alexandria will be totally smoke-fiee.

Beginning in 2012, reduce the number of Daily Vehicle Miles Traveled (VMTSs) on a per
capita basis by 5% cvery five years.

By 2012, reduce Business As Usual (BAU) emissions by 10% below 2012 level’.

Reduce stack PM cmissions by a minimum of 20% by December 2013 at Mirant Power
Generating Station.

By 2013, establish mechanism for long-term dedicated funding for the purpose off
maintaining and improving stormwater infrastructure.

By 2013, preserve and/or acquire the remaining 35 acres of open space to complete 100-
acre goal of the Open Space Master Plan’,

By 2015, complete Cameron Run Master Plan.

By 2015, a 10% reduction in per-capita water consumption as estimated from wastewater
volume conveyed from the city to treatment facilities,

By 20185, reduce the per capita energy use in Alexandria by 15%.

By 2015, track energy use of 30% of multi-family residence units.

By 2015, ensure that all plantings on City property are non-invasive and incorporate
native Plants.

By 2015, design and instali a pedestrian bridge to link Arlington and Alexandria sides of
Four Mile Run.

3

! Business As Usual (BAU) targets in this section are based on targets set by Metropolitan of Washington

3 Council of Governments (MWCOG).
* This target is in the Open Space Master Plan.
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2020:
» By 2020, increase the number of commuters who use public transportation alternatives by
25% using 2000 Census data as the baseline.
By 2020, all new buildings to achicve LEED Gold standards’.
By 2020, 60% of all existing buildings achicve a 20% energy consumption reduction,
By 2020, complete 90% of the in-stream portion of the Four Mile Run Master Plan.
Retrofit 70% of feasible City facilitics with BMPs by 2020 and explore water reuse
operations,
s By 2020, 80% of the workplaces in Alexandria employing more than 25 persons will be
totally smoke-free.
e By 2020, 25% of the City’s cnergy portfolio will consist of clean, renewable energy
sourees.

* By 2020, achicve 40% tree canopy coverage.
* By 2020, exceed the goal of 35% diversion through increased waste reduction and reuse.
e By 2020, increase the recycling rate to achieve a goal of 50%.
e By 2020, reduce emissions by 20% below 2005 level’,
2025:

® By 2025, cxisting City buildings in the aggregate are 25% more cnergy efficient.

» By 2025, all new buildings will achieve LEED Platinum standards®.

e By 2025, 50% of the restaurants and grocery stores in Alexandria will qualify for
designation as eco-friendly restaurants or grocery stores.

e By 2025, 50% of commercial buildings where more than 25 persons are employed will be
participating in the Healthy Work Places program.

» By 2025, track energy use of 60% of multi-family residence units.

e By 2030, create threc high capacity transit corridors as sct forth in the 2008
Transportation Master Plan.

s By 2230, increase the number of non-single occupant vehicle (SOV) commuting trips to
50%".

e By 2030, ail new buildings will be carbon neutral’.

e Retrofit 100% of feasible City facilitics with BMPs by 2030.

* By 2030, 25% of Alexandria children will walk or cycle to school

* Reformatted from EPC GB Work Team from a goal to target; date changes from 2018 to 2020 for
consistency and moved from Platinum to Gold at the ECG meeting
* Business As Usual (BAU) targets in this section are based on targets set by Metropolitan of Washington
Council of Governments (MWCOG).
* Proposed at ECG mecting to have a phase in period from LEED Gold to Platinum to Carbon Neutral
;’ Using 2009 Metropolitan Washington Council of Governments survey data as baseline

Lack of consensus on 1) whether the building should be just carbon neutral or emission free; at ECG
meeting the group consensus was to set target for 2030 and not 2020,
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2030 (con’t):

By 2?30w increase the number of non-single occupant vehicle (SOV) commuting trips to
50%.

By 2030, the percentage of Alexandria children and adults that are overweight or obese
will have been reduced to less than 29% (currently 58%).

By 2030, the incidence of asthma in Alexandria will be reduced by 50%.

By 2030, 50% of the City’s energy portfolio will consist of clean, rencwable energy
sources.

By 2030, track energy usc of 100% of multi-family residence units.

By 2030, ensure that 25% percent of all Alexandria school children get to and from
school by walking or riding bicycles.

By 2030, ensure that 50% percent of Alexandrians commute to work by non-SOV means.
By 2030, reuse the site of the coal-fired power plant.

By 2050, 80% of the City’s energy portfolio will consist of clean, renewable encrgy

s0urces.
By 2050, reduce emissions by 80% below 2005 fevel”.

# Using 2009 Metropolitan Washington Council of Governments survey data as baselit?e )
% Business As Usual (BAU) targets in this section are based on targets set by Metropolitan of Washington
Council of Governments (MWCOG).
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APPENDIX # 4
GLOSSARY TERMS

Note: This glossary includes terms that appear in the Environmental Action Plan that
may not be familiar to the average reader, as well as the names of relevant programs and
initiatives (with hyperlinks included). This glossary offers brief, simple definitions of the
terms. The names of specific plans (e.g., City of Alexandria’s Open Space Plan) are not
included.

GENERAL TERMS

Alternative transportation modes — transportation mediums that creatc a lower carbon
footprint, including but not limited to public transportation, bicycles, and walking.

Best Management Practices (BMPs) — innovative and improved environmental
protection practices that apply a systems management approach by evaluating the
effectiveness of how individual practices, taken as a whole, improve environmental
protection; BMPs are common to stormwater management and water quality, but can
apply to other aspects of environmental management.

Board of Architectural Review (BAR) — a citizen panel that reviews applications in a
historic district to alter, renovate, or demolish buildings; BARs enforce the architectural
design guidelines of historic districts.

Bus Rapid Transit (BRT) - a pcrmanent or semi-permanent public transportation
system wherein buses run on roadways in lancs dedicated for their exclusive use. BRT
systems can be free-standing, but are often integrated into a regional or statewide
transportation plan

Capital Improvement Program (CIP) — a medium-range plan for developing,
replacing, and managing public infrastructure.

Circulator Bus Routes - a bus route serving specific, well-known area(s) or
neighborhood(s) with buses arriving at regular intervals.

Combined Sewer Overflow (CSO) — CSO results from heavy rainfall affecting
combined sewer systems that collect raimwater runoff, domestic sewage, and industrial
wastewater in the same pipe. Combined sewer systems transport all wastewater to a
scwage treatment plant, where it is treated and discharged to a water body. During heavy
rainfall, wastewater volume in such a system can exceed its capacity or that of the
treatment plant, which results in the release of untreated water into the city’s streams and
waterways. CSOs are a major water pollution concern.
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Complete Streets —~ roadways that are designed and managed to provide safe, attractive,
and comfortable transportation options for all users. The usc of the Complete Streets
principles encourages streets to be redesigned to accommodate different streetscapes and
transportation modes.

Compressed Natural Gas (CNG) - a fossil fuel substitute for gasoline or dicsel. CNG
is environmentally cleaner and safer than other [uels.

Community Garden — public or quasi-public space that citizens can lease to grow fruits
and vegetables,

Congestion Mitigation — strategics to relieve automobilc congestion at choke points or
during rush hours; examples include tolls, High-Occupancy Vehicle (HOV) lancs, and
High-Occupancy Toll (HOT) lanes.

Container Gardens — planters that are used to grow vegetables and fruits,

Crown Cover — usually expressed as a pereentage, it defines the degree to which the full
leafage of trecs covers the area of the ground beneath it. American Forests recommends
40-percent minimum crown coverage for urban areas.

Eco-Sustainable Villages or Neighborhoods - communities with development patterns
that exhibit the essential characteristics of mixed use, walkability, bikeability, transit
convenience, low impact development, green infrastructure, and encrgy efficiency.

Edible Schoolyard — an organic gardening and landscaping program at schools that is
wholly integrated into its curriculum, culture, and food program. By introducing students,
teachers, and volunteers to the facets of farming, the program aims to stimulatc
participants to recognize the links between sowing, preparing, serving, and eating food
and community and environmental sustainability.

Geographic Information System (GIS) — a collection of computer hardware, software,
and data to capture, store, analyze, and display geographically based information.

Geothermal Closed-Loop Heat Pump Wells — wells that pump heat from the Earth to
power a system of central heat or air conditioning for buildings.

Green Building ~ a system of techniques used to build structures that are
environmentally friendly, such as green roofs, water-saving devices, and natural
materials.

Greenhouse Gases (GHG) — gascs that absorb and subsequently emit the heat reradiated
back from the Earth toward space, causing the Earth to warm as if in a grecnhouse.
Common greenhouse gases in the Earth's atmosphere include watcr vapor, carbon
dioxide, methane, nitrous oxide, ozone, and chlorofluorocarbons.
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Green Infrastructure — a versatile term that describes a varicty of products,
technologies, and practices that use natural systems to enhance a community’s
environmental quality. Examples include an interconnected network of protected land
and water resources, which support native species, maintain ecological processes, and
contribute to the health and quality of life of community residents.

Green Roof - a roof system that features a high-quality waterproofing membrane and
vegetation four to six inches deep. Green roofs absorb rainwater, insulate and cool
buildings, and lower the ambient air temperature in the vicinity.

Green Taxi - a taxicab powered exclusively by clean special fuel. The types of fuels
include: compressed natural gas, electricity, ethane, hybrid gasoline/electric, hydrogen,
hythane, liquefied natural gas, liquefied petroleum gas, methane, solar, human powered,
or a combination of two types of clean special fuels.

Historic Districts — areas of a city that have been designated historic by applicable laws
and ordinances, to which special architectural guidelines and regulations econcerning
development apply.

Indoor Air Quality (IAQ) — the measurement of pollutants and particles inside
buildings. Common sources of indoor air pollution include building materials, fossil
fuels, tobacco, and mold.

Light Emitting Diodes {LED) — an clectronic llight source that provides lower cnergy
consumption, a longer lifetime, smaller size, and faster switching.

Low Impact Development (LID) — a planning and design approach to managing
stormwater runoff, emphasizing conservation and natural features to protect water
quality. The approach uses small-seale hydrologic controls of filtering, detaining, and
storing water to replicate the pre-development hydrology of a watershed.

Municipal Separate Storm Sewer System (MS4) — systems that carry poliuted
stormwater rupoff into local waterways. The Environmental Protection Agency has set
water quality standards for treatment of urban stormwater before discharge.

Nitrogen Loading — the process by which nitrogen pollutes surface water and
groundwater through agricultural and lawn runoff, fossil fuel burning, and other
anthropogenic sources.

Non-invasive Plants - vegetation that is native to a given area.

Offgassing ~ the evaporation of volatile chemicals from such materials as paints, stains,
carpets, insulation, flooring, and cabinets that can adversely affect indoor air quality,
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Particulate Matter (PM) — a complex mixturc of very small particles and liquid
droplets, Particle pollution is made up of a number of components, including acids (such
as nitrates and sulfates), organic chemicals, metals, and soil or dust particles.

Pay as You Throw — a program that charges users for disposed trash by weight, volume,
or number of bags/containcrs; such a program provides an incentive to reduce
consumption and increase recycling and reuse.

Ppm (parts per million) - a commeon way to measure pollutant concentrations in air and
water,

Pocket Park — a small park, sometimes less than ¥2 acre in size, that provides open space
within an urban neighborhood.

Rain Barrels — barrels installed alongside buildings to capture rainwater runoff from
roofs and gutters that would normally become stormwater runoff; water probably saved
and maintained in the barrel can be used later for watering lawns and gardens.

Rain Gardens (also known as bio-retention cells) ~ a natural or artificiai shallow
depression containing water-absorbing soils and deep-rootcd native plants and other
similar types of vegetation to capture stormwater runoff. The garden and immediate areas
arc engineered to maximize collection of runofl from hard surfaces, like roofs, sidewalks,
and driveways, and hold the water for a short period before allowing it to infiltrate
naturally into the ground. It is a part of a community’s green infrastructure.

Shared Parking — a parking area used by different customers during different times of
the day or week, such as by office workers during the day and residents during the
evening.

Smart Growth ~an urban planning and transportation philosophy that concentrates
growth in designated centers to avoid sprawl and maximize open spacc and critical
environmental areas; it actively promotes compact, transit-oriented, walkable, bicycle-
friendly land use, including neighborhood schools, complcte streets, mixed-use
development with a range of housing choices, to create distinctive, vibrant, and diverse
communities.

Special Use Permit (SUP) ~ a permit that must be obtained to build in a community
when any variation from the zoning ordinance is involved.

Stormwater Management — techniques for controlling runoff from weather events; in
addition to drainage channels and storage, such techniques include rain gardens, high-

efficiency irrigation, and permeable surfaces.

Tree Canopy — the aboveground cover of foliage that trees provide.
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Tree Steward — voluntcers dedicated to improving the health of trees in a community by
providing educational programs, tree planting, and trce maintenance assistance.

Universal Design — the design of products and the physical environment so that they are
accessible to everyone, not just persons with disabilities. The seven principles of the
concept are: equitable use, flexibility in use, simplicity and intuitivencss, perceptible
information, tolerance for error, low physical effort, size and space for approach and use.
Vehicle Miles Traveled (VMT) ~ the number of total miles traveled by all motor
vehicles over a given time period in a given area. It is the most all-encompassing
indicator of travel consumption.

Volatile organic compound (VOC) ~ indoor or outdoor organic chemical compounds
that can vaporize and enter the atmosphere; methane is a common VOC.

ORGANIZATIONS, INITIATIVES, AND PROGRAMS
Adr Quality Action Day

Alexandria Economic Development Partnership (AEDP)
Alexandria Flora Project

Alexandria Food Safety Advisory Couneil

Alexandria Public School System (ACPS)

Arlingtonians for a Clean Environment (ACE)
Congestion Mitlgation and Aly Quality Improvement Program
LCorporate Average Fuel Economy (CAFE)

Earth Day Committee

Eeo-City Charter

Eovirenmental Health Work Group

EPATs Clean Cltles Program

EPA's Water Sense Program

Healthy Work Places Program

International Code Council (ICC)
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International Counedl for Local Envirenmental Initiatives (ICLEID)
Leadership in Energv and Eavironmental Design (LEED)
Living Landscape Fond

s

Local Motion

Master Gardeners Prog
Mavors Climate Protection Agreement (USCM)
Metropolitan Washington Council of Governments
Mirant Potomac River Generating Station (PRGS)
National Ambient Alr Quality Standard (NAAQS)
o Child Left Inside

Northers Virginia Transportation Avthority
Northern Yivginia Reglonul Commissien

Regional Surface Transportation Program

Safe Rouwles to School

Stormwater Working €

roup
Tools 4 5chonls

> Elimination Permit (VPDES)
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This environmental action plan is the result of a collaborative effort between the City of Alexandria,
its Environmental Policy Commission, and Virginia Tech’s Urban Affairs & Planning Program in Alexandria.

@Tech

Design by Kimberley Hodgson
Josephine Villacreces
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Environment and Public Works Committee Hearing
July 21, 2009
Follow-Up Questions for Written Submission

Questions for Euille

Questions from:

Senator Barbara Boxer

1. Mayor Euille, how does your background in business inform the policies you promote
to support sustainable development on a local level?

2, Mayor Euille, Alexandria has laid out a very exciting and comprehensive approach to
sustainable municipal development in its Eco-City Plan.

Could you please describe how the public was involved in the creation of this planning
document?
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Dear Ms. Majors:

Senators Boxer and Inhofe asked Alexandria, Virginia Mayor Wiltiam D. Euille to provide some
additional answers to his testimony of July 12. His response follows:

"As a businessman and a builder for the Federal Government, | am very committed to protecting
our environment at all levels of government. And in the era of "green economy"” globally, it
makes sense that Alexandria does all it can to make certain that we are doing our "fair share" in
terms of green jobs and energy efficiency.”
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Senator MERKLEY [presiding]. Thank you very much, Mayor.
Our next witness is Hon. John Lowery, State Representative
from Arkansas.

STATEMENT OF HON. JOHN LOWERY, REPRESENTATIVE,
DISTRICT 6, ARKANSAS HOUSE OF REPRESENTATIVES

Mr. LoweRY. Thank you, Mr. Chairman, Ranking Member and
distinguished panel here. It is a great opportunity to be here today.

Let me tell you a little bit about my district. What we are assum-
ing here is that the Waxman-Markey bill will generate economic
growth and help local communities. That is the assumption, and
that is the prognosis. But let me talk to you a little bit today about
the reality of the impact this bill, as written, would do to certain
segments of the economy and to my district.

My district has a diverse assortment of companies that employ
our citizens. These are oil refiners, oil and gas related entities, tim-
ber industries, chemical companies, service industries, financial in-
stitutions, retailers and agriculturally related businesses that are,
primarily, small family farms, poultry growers, tomato farmers,
cattle farmers and such.

With the presumption, and certainly we are not opposed to the
addition of jobs and an increase in economic development in other
parts of the country, but let me tell you what this will do dramati-
cally to us.

One of our larger employers in South Arkansas is Lion Oil Com-
pany. Twenty years ago, independent businessmen purchased this
refinery from a California-based company that was willing to give
it up or shut it down. They salvaged it. They retained it. They have
spent millions of dollars environmentally on this plant, making it
efficient, and have grown the plant and grown its market.

The impact Waxman-Markey and the cap-and-trade -credits
would impose on them is a $180 million price tag. That would be
the tax for them to continue to operate. That is an undue burden
on them. That would be the loss of 1,200 direct jobs and up to
3,000 indirect jobs related.

Also, Murphy Oil is a company that is headquartered in El Do-
rado, Arkansas. And they choose to be. They have refineries in
Louisiana and Wisconsin, have offices in other parts of the United
States, but they choose to locate in El Dorado, Arkansas. And they
bring some very valuable jobs. This would cost them approximately
$400 million annually.

So, what I am here today to talk about is the impact of not bet-
ting on the come, but what is reality if this is enacted, of what it
would do, and it would devastate us.

Recently, we had the loss of over 1,800 jobs because Pilgrim’s
Pride, a poultry producer, went bankrupt. Shut down the plant,
laid them off and sent them home. We cannot stand any more un-
employment and the taxes, of undo taxes, to our particular region.

So I am here today to plead the other side, if you will, of what
is known, and not the unknown. Certainly we all are for new ideas,
new technology. The State of Arkansas is looking at these, natural
gas, transportation, biomass, cellulosic fuel and alternatives there.
We are all for that. But I can tell you, if this legislation and these
policies are enacted as they are, it is going to have a dramatic im-
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pact. Our unemployment now, because of the poultry-related lay-
offs, is up to 10 percent on my county. They would skyrocket to
over 20 percent if we have additional layoffs in the impact of this.

So, I am here to talk for the little man, if you will, not the poli-
cies and not the State. But I am a realist. And the reality of this
is a severe impact.

I am a Democrat. This is not a partisan issue. It is a divisive
issue that separates, I am afraid, different parts of our country and
would be very divisive. We do not need that in this economic down-
turn. We need to all be pulling together.

I think also the impact this would put on the energy industry
would severely jeopardize our national security. That has not been
discussed here today, but that is a very real probability. As you
take products off the market, as you shut refineries down, where
are they going to come from? India? China? The Middle East? So,
we have to think about National security as well.

That completes my remarks. I have other things to submit to the
record, Mr. Chairman, if appropriate, to substantiate my testi-
mony.

[The prepared statement of Mr. Lowery follows:]
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TESTIMONY OF REPRESENTATIVE JOHN LOWERY
ARKANSAS HOUSE DISTRICT 6

BEFORE THE SENATE COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS

Chairman Boxer, Ranking Member Inhofe and Members of the Committee, my
name is John Lowery. I am a Democrat, serving my third term as Representative of
Arkansas House District 6. The population of my district is approximately 27,734. 1
serve as Chair of Revenue and Tax Committee. I also serve on Agriculture, Forestry,
Economic Development, and Natural Resource Committee and Joint Energy Committee.
I am also testifying in my role as Chairman of the Committee of Concerned Citizens
Against Cap-and-Trade. The Committee was formed in direct response to the threat that
the Waxman-Markey bill will be to my district and to the State of Arkansas.

My district has a diverse assortment of companies that employ our citizens. These
include oil refiners, oil and gas related entities, timber industries, chemical companies,
service industries, financial institutions, retailers and agriculturally related businesses that
are primarily small family farms.

Today’s hearing title presumes that the Waxman-Markey bill will generate
economic growth and help local communities. And that might very well be the case for
the West coast and the Northeast. Unfortunately, this bill will devastate my region. It
will kill jobs, harm our school system, throw back our economic progress gained the last

few years, and imposes a disproportionate burden on Arkansans.
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We should work constructively to improve the environment but we have to do it in
a way that accounts for regional differences and is honest about what this type of
legislation could mean for every day working men and women. During the debate,
Congress seemed focused only on ways to lessen the appearance of increased electricity
rates. That’s important since no one wants to see higher prices, especially during an
economic downturn. However, I never hear people in Washington talk about the real
issues — which is how a bill like Waxman-Markey will change our way of life. People
that live in cities and along the coasts probably welcome those changes since they don’t
have far to travel, have different types of jobs, and lifestyles than Southerners and
Arkansans, in particular. These are not partisan issues, but common sense ones shared by
our Congressman Mike Ross. As a proud Democrat, I suspect he probably would have
liked to support his committee chairman, Speaker of the House, and President. However,
after all the press releases, sound bites, and prejudged studies from politically connected
interests he had to ask himself a simple question: is this bill good or bad for Arkansas?
Based on the facts and of what is rather than what might be based on “what ifs” Mr. Ross
concluded it was bad for his constituents. I reached the same conclusion and intend to
explain why El Dorado Mayor Dumas, Union County, and a growing number of
constituents oppose the Waxman-Markey bill.

First, proponents argue that the bill could possibly spur the creation of new
“green” jobs. I hope they’re right, but hope doesn’t our food on the table. WhatI do
know is that the bill will destroy existing and high paying jobs that are here today and

serve as the backbone of our community. Last month, Steve Cousins of Lion Oil
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Company testified before the House Energy and Commerce Subcommittee on Energy
and Environment. I ask that his testimony be made a part of the record. Steve stated that
the Waxman-Markey would force the shuttering of their unionized refinery and the
destruction of 1,200 direct jobs and approximately “3,600 other individuals that depend
directly on Lion’s plant for their livelihoods.” This might seem to be a sensational
statement. Yet, the burdens placed on our local companies are sensational.

At a conservative $20/ton of CO2e, the bill would require Lion Oil to pay $180
million per year to operate, stay in business, and maintain its workforce. However,
Lion’s average annual net profit over the last 23 years is only $13 million. Waxman-
Markey presents local business with the “choice” of either shutting down or going to
banks to assume hundreds of millions of dollars in loans to stay in business. Is this a
wise policy? Should the federal government dictate the terms of survival for local
businesses and in so doing, enrich Wall Street? That would be like a federal policy
telling a family upside down on their house to rely on credit cards to pay their mortgage.

Second, the Waxman-Markey bill would not only kill high paying jobs but will
harm our school system. This federal government policy would force our local
companies to shut down and in so doing, harm our young people. Like most rural
communities, southern Arkansas’s biggest employers represent our largest tax base. The
taxes they pay fund our school system. This bill would not only harm them when they’re
young, it could impact their ability to go to college.

A few years ago, Murphy Oil Corporation decided to invest even more in our

community by funding a scholarship program called the El Dorado Promise. The
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Promise entitles any child graduating from the local high school a college education. The
program’s impact has been extraordinary and has received national media attention. I
would like to include a document on the Promise in the record. Before the Promise in
2006, local college attendance was at 60%, which is 4 percent lower than Arkansas’ and
6 percent lower than the national average. Today, college attendance for El Dorado high
school students is at 95%. After decades of decline, our school enrollments are growing
by 4 percent. After the Promise, students and families from 28 different states and 10
foreign countries have moved to El Dorado, Arkansas.

It might be popular for some in Washington to demonize oil and gas, fertilizer and
chemical companies, and farmers but where I come from; they are an integral part of our
communities. The Waxman-Markey bill would change all that. By attacking them, and
shutting them down, the bill is attacking our friends and neighbors and greater
community.

Third, we oppose Waxman-Markey because it places a disproportionate impact
and cost on Arkansans and the South. The bill makes refiners pay for about half (45
percent) the emission reductions called for under the bill (which covers about 85 percent
of ali U.S. emissions) while they are only responsible for about ten percent of those
emissions. This is the very scheme that jeopardizes Lion Oil’s future in Arkansas.
Waxman-Markey assumes that Lion Oil would simply pass those costs on to consumers.
This is a faulty assumption for a host of reasons. However, let’s assume that the bill’s
proponents are cotrect and all companies are the same size, that there is no domestic

much less international competition among fuel providers, and that all firms are awash
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with money with equal access to low-cost capital and therefore an easy pass-through to
customers is realistic. In that case, Waxman-Markey would effectively require motorists
to pay for about half the emission reductions under the bill. Unlike utilities, refiners
receive virtually no free allowances to offset the increased costs, and since those costs are
assumed to easily be passed through, then the motorist is left holding the bag.

Higher fuel costs disproportionately hurts Arkansans. According to the State
Encrgy Office, Arkansas ranks fifth highest in fuel consumed per registered vehicle.
Since motorists pay for the bill and Arkansans — by virtue of rural, lifestyle, and economy
— drive more than most, we would have to pay more than most. So not only would this
bill destroy our economy, communities, and way of life, it would make us pay more to do
it.

Another segment that will be adversely affected is hard working farm families.
Families that have passed down from generation to generation a way of life that is still
valued in South Arkansas. Many are poultry farmers, cattle farmers, and tomato farmers.
I'have a letter from Arkansas Farm Bureau stating their opposition to changes through
legislation that will jeopardize their livelihood.

The Waxman-Markey bill acknowledges that it will raise energy and commodity
prices, place domestic employers at a disadvantage, and that people will losc their jobs.
It includes various provisions intended to address those harmful impacts. Most
Arkansans don’t want to find out if these new federal programs to reengineer our local
communities and way of life would be effective or not. We work hard. We hunt and fish

and attend church services together. We like our values and want to pass them on to our
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children and grandchildren. The Waxman-Markey bill would harm our local employers,
jeopardize existing and high paying jobs, imperil our school system, and place a
disproportionate impact on Arkansans.

1 appreciate the opportunity to share our views with you today and would be

pleased to answer any questions you may have.
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Randy Veach
President

July 17, 2009

The Henorable Barbara Boxer

Chair - Senate Environment snd Public Works Commitiee
410 Dirksen Senate Office Bidg.

Washington, DC 20510-6175

Dear Senator Boxer and Members of the Committee:

The impact of the climate change issue before you will be felt in every sector of agriculture, Every farmer in America uses
energy and as input costs increase, this is one more burden that agriculture will have to bear. The House passed legisiation,
H.R. 2454, did not address the concerns we have about increased energy, fiiel and fertilizer costs that will come as a result

of its implementation. The offsets provided in that bill did little to mitigate the increased farm costs that will result.

Protection of the environment is foremost in the minds of every firnier and rancher but the legislation passed in the House
could cost farm and ranch families their businesses. We value the land, water and air of the country not just for its aesthetic
value but because our very livelihood depends on its health.

A number of agricuitural sectors and areas of the country will not be able to benefit from offsets provided in HLR 2454,
Not all commodities or areas of the country are able to take advantage of potentiat offsets, but all of agriculture will suffer
from higher production costs. While some claim the legisiation is good for agriculture, the fact is most fruit and vegetable
producers will not qualify for offset benefits. Not all farmers will have the capacity to site wind turbines and livestock
operations have limited resources to adopt methane capture and other expensive methods.

The agriculture producer cannot simply raise costs to cover these added expenses. The already thin profit margins that exist
for farmers and ranchers would dwindle, possibly even disappear. Even'if farmers could simply pass on these costs, do we
really want consumers to pay higher prices in the grocery store? This does not take into account the competitive
disadvantage that our farmers will face against China and India who would have no such input increases.

While we recognize the need to preserve the environment, we strangly urge the committee to reconsider the passage of any
climate change legislation that does not provide realistic solutions. We urge you to oppose the passage of any fegislation
that does not provide adequate protection for both the environment and the business of agriculture.

Thanks you for your consideration of this important issue.

Sin A t
Otz / Vv/gt&ﬁf’i““’*‘w
Ramgly Veach
Président
e Sen. Blanche Lincoln

Sen. Mark Pryor

Arkansas Farm Bureau ¢ P, 0, Box 31 « Litile Rock; AR 72203-0031 * (501) 224-4400 » www.arfb.com
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RESOLUTION # 394

“BE IT RESOLVED BY THE QUORUM COURT OF THE COUNTY
OF UNION, STATE OF ARKANSAS THAT:”

WHEREAS, there is now pending before the United States Congress an act entitled
the American Clean Energy and Security Act (ACES) which if passed will require
crude oil refineries located in the United States to purchase carbon credits in order
to comply with the act and to continue the operation of their plants;

WHEREAS, Lion Oil Company, a petroleum refining corapany located in El
Dorado, Arkansas, provides 1200 direct jobs in South Arkansas and indirectly 1s
responsible for 3600 US jobs;

WHEREAS, ACES is a direct attack on the oil refining industry in the US in that it
provides only a small fraction of the carbon allowances the industry needs while
most other US industry and electric utilities are given 90 to 100% of the allowances
they need to comply with the act;

WHERFEAS, if ACES in its current form is passed in the US Congress it will result
in the less of these jobs and significantly impact the economic and social fabric of
Union County, Arkansas to the detriment of ihe citizens that call Union County and
South Arkansas home:

NOW, THEREFORE, BE IT RESOLVED that:

The Quorum Court of Union County, Arkansas does hereby unanimously express its
opposition to the passage of ACES in its present form and declares its full support
for a vote by the US House of Representatives in opposition to the bill. The Quorum
Court of Union Countv, Arkansas does further express its appreciation to
Congressman Mike Ross for his vote against this bill and his efforts to have it

defeated while in committee.

Thus done and entered on this the 117 day of June, 2009.

APPROVE M%g mn
W Edmonds
/“ \( Utitsn County Judge

ATT ESTj ji\( AR gt}:k\&&%/ Y
Shannon Phillips

Union County Clerk
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RESOLUTION NQ.' 1833

A RESOLUTION RELATIVE TO A FEDERALLY-
MANDATED CARBON CAP-AND-TRADE SYSTEM

WHEREAS, pending legislation in the United States Congress to
impiement a cap and trade emissions trading system would establish a cap
on greenhouse gas emissions, require those who emit greenhouse gases to
purchase government credits to offset emissions, and allow those emitters to

trade or sell those credits; and

WHEREAS, implementing a nationai cap-and-irade system will in
effect impose an additional tax on every sector of the economy that directly
emits a capped emission, including the industrial sector, electricity
generation sector, transportation sector, and residential and commercial
sectors which would be detrimental to the future of this Nation and the

people of El Dorado and South Arkansas; and

WHEREAS, the cap-and-trade proposals not only burden every
American with a huge new energy tax, but will inevitability lead to the loss
of jobs due to the forced carbon mandates on every sector of the economy;

and
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WHEREAS, the cap-and-trade proposals create a host of new federal
mandates leading to excessive regulation and more government intrusion

into every industry that emits greenhouse gases

NOW, THEREFORE, BE IT RESOLVED BY THE CITY
COUNCIL OF EL DORADG, ARKANSAS that this Council opposes the
implementation of a cap-and-trade system on greenhouse gas emissions as
proposed in the American Clean Energy and Security Act of 2009, and urges
Congress not to enact this or similar legislation that may be proposed in the

future.

APPROVED AND ADOPTED this 9th day of July, 2005.

MIKE DUMAS, MAYOR

ATTEST:

/4,_7(2/,;

ANTHONY McKINNON, CITY CLERK
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August 26, 2009
Responses to Follow-Up Questions
Enyvironment and Public Werks Committee Hearing of July 21, 2009

Questions for Lowery:

Responses to questions:

Senator James M. Inhofe

L.

Can you explain more about how the Lion Oil Refinery has parinered with the
community?

Lion Oil employs 1200 people with an indirect job impact of an estimated 3600 other
jobs primarily in South Arkansas. In addition Lion provides a payroll in Arkansas of
$60 million with direct payments of $600 million per year to Arkansans, Arkansas
companies and Arkansas Utility providers for labor, goods and services. This
represents a huge irreplaceable part of the economic engine driving the economy of
South Arkansas and a significant part of the overall Arkansas economy. Lion Qil is a
unionized facility organized under the Union of International Operating Engineers for
over 50 years. Lion Oil’s average hourly wages are $23.79 per hour which is
significantly higher than the 1997 average Arkansas hourly wage of $13.97 per hour.

Lion provides employees with full medical benefits and a strong package of other
benefits including a profit sharing and 401K plan, life insurance, student scholarships
and other benefits to improve the quality of life of our employees.

Lion Oil also supports the local community and many state wide charitable
organizations. (see Exhibit A)

What has been your constituent s reaction to Waxman Markey in your state and in your
district since the bill has passed the house?

The main concern of my constituents regarding the passage of Waxman-Markey in the
U S House of Representatives has been the concern over the loss of established
domestic jobs that will be loss and the transfer of those jobs overseas.

The second concern and consideration of the loss of domestic jobs is that global CO2
emission will, in fact, increase as foreign countries such as China and India who have
emphatically stated they will not sign on to any agreement to limit their emission,
increase their production when domestic refineries and other domestic manufacturers
close down due to a burdensome tax.
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Senator David Vitter

1

Mr. Lowery, as a fellow Southerner, I have grave concerns with the idea of
implementing any kind of cap-and-trade scheme that would increase the cost of
energy on consumers and businesses. Can you discuss some of the indusiry we have
down in the South that would be hit the hardest by the current proposals in
Congress?

Some of the industries on the South that would be hit the hardest by proposals in
Congress are timber industries, agricultural related business, chemical companies, oil
refineries, even small family farms, and small domestic oil and gas producers. These
industries are already under economic siress and the result of additional energy costs
would do irreparable harm. 1 am afraid many of these businesses would not recover
resulting in shutdowns and additional increase in unemployment. The costs of energy
on consumers and businesses are expected as a result of Waxman-Markey. The
passage of Waxman-Markey would add 90% to a family of four’s electricity rate, add
58% to the price of gasoline at the pump, 55% to the price of natural gas, and 56% to
the price of heating oil." Our unemployment rate here in Union County, Arkansas,
has already reached 10.9% which represents 2,075 unemployed workers.?

Mr. Lowery, in your testimony you discuss the transfer of wealth from South into
areas of the Northeast and West Coast. I personally feel that we already “bailed-
out” the financial institutions in those areas of the country, including Wall Street,
enough. Can you tell me how in your dealings with those in Arkansas how they feel
about this transfer of wealth?

Any transfer of wealth through government legislation is unacceptable. As!satand
listened 1o the other panelists when [ testified before your committee, the thought
came to me: I was the only one on the panel not asking for government subsidies to
“create” jobs. 1 was the only panelist simply asking to “leave us alone.” The transfer
of wealth from one region o another not only is unfair to the region from which it is
wransferred from, but creates division in our country. 1 do not believe we want to
create “regional resentment” in our nation when many have worked too hard to make
us “one.” This nation nceds to come together as one nation in order to recover from
this devastating cconomy. To transfer jobs and tax doHars from one region at the
“expense” of another is violating a cardinal rule of unity. It is absurd to transfer
revenue raised from cap-and-trade to provide “tax cuts” and alternate energy research
and development when there is no proof there will be a “net” gain of benefits from

the transfer.

' The Heritage Foundation )
2 According to July’s statistics — Arkansas Department of Workforce Services
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3. Are you aware of any provisions in Waxman-Markey that will make up for the lost
revenue and increased energy cosis lo rural communities for public functions such as
schools, that you eluded 1o in your testimony?

The result of Waxman-Markey does not provide, in my opinion, for any loss of
revenue or jobs. Instead, due to the increase of energy costs, to rural communities
and school systems, many small school districts will probably have to be consolidated
into larger metropolitan school districts. Utility costs along with the increased rising
cost of transportation will have a significant impact on districts in the “Delta” region
of the South and who have a high enroilment of minority students. Higher taxes and
costs on industry will only erode the property tax base that finances local school
districts. Industries affected will shut down and property values will decline.
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Senator Mike Crapo

1.

In your testimony, you stated that Lion Oil will have to pay $180 million per year to
operate, stay in business, and maintain its workforce, yet Lion Oil’s average annual
net profit over the last 23 years is only $13 million. Those are telling statistics.

You also touched upon the importance of Murphy Oil to your district and the
contributions it makes to your district. Could expound upon how many jobs Murphy
Oil creates in your district and how many jobs would be lost as a result of cap-and-
trade?

The value of having a Fortune 100 global company such as Murphy Oil
headquartered in a rural town of 20,000 in south Arkansas is immeasurable. It’s
important to understand that the south Arkansas region has suffered from economic
depression over the last decade, losing manufacturing businesses to places like
Mexico and China, and with them good-paying jobs and population. While Murphy
employees over 7,400 people throughout the United States, the company has chosen,
for over 50 years, to call El Dorado, Arkansas “home,” employing some 450 at its
corporate office. These are professional, well-paying jobs that serve as an anchor for
a community determined to preserve and savor a classic American way of life.

El Dorado personifies the spirit of the American South: a revitalized downtown full
of one-of-a kind dining, retail and festival experiences; businesses who still invest in
the town’s redevelopment and prosperity; and a resilient population with faith in the
future thanks to Murphy Oil’s “El Dorado Promise.” The company established this
unique scholarship program in 2007 with a $50 million investment, allowing every
graduate of our local school district to attend any college of their choice on the
company’s dime. This extraordinary gesture gave our community a second wind,
visible through the local voters taxing themselves to implement a $32 million
economic development plan that included building a new community center, as well
as voling to increase school taxes in order to construct a new high school.

However, while many good things have happened in our area, we have certainly not
been immune to the current global recession, as evidenced by the recent closing of a
local chicken plant, leaving 1,200 people without jobs. Our communily is teetering on
the brink of success and failure, and it is very clear that we cannot afford the massive
blow to our fragile economy that the cap and trade legislation would bring.

Make no mistake, Murphy's operations will be threatened if this legislation passes.
Our state is proud of this company and our community’s vitality is dependent upon it.
To understand that this bill has the power to jeopardize good corporate citizens like
Murphy, Lion, and others — companies provide high-paying jobs, excellent benelits,
and vital support for the communities in which they’re located - is daunting.
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Respectfully Submitted,

The Honorable John Lowery
Representative

Arkansas House of Representatives
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EXHIBIT A

Attachment to Responses from John Lowery

LION OIL COMMITMENTS

United Way of Union County

El Dorado Boys and Girls Club

The Self Culture Club

El Dorado Baseball Booster Club

El Dorado Service League

Civitan Club

Sr. Citizen’s Day at Oak Ridge Nursing Home
Union Complex-Youth team Sponsorship
American Lung Association of Arkansas
Northwest Environmental Studies Academy/2 scholarships
Boy Scouts of America

TOUCH/Union County Health Program

Turning Point (Women’s Shelter)

El Dorado American Legion Baseball

Senior All-Night Party

SHARE Foundation

EHS Soccer Booster Club

University of Arkansas Chemical Dept
Healthworks’ Fitness Center

American Heart Association

Arkansas Executive Summit

American Red Cross

El Dorado Chamber of Commerce Fantastic 4"
Special Olympics of Arkansas

SouthArk Outdoor Expo/South Arkansas Community College
El Dorado Chamber (Renovation of Barton Library)
El Dorado Police Department —~ SWAT Team

El Dorado Service League/”Start Smart” Program
American Jr. Diabetes Foundation

New Teacher Breakfast

S.L.G.H.T (Sight Impaired Group Help Team)
Golden K Kiwanis
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PAGE 2

Union County Community Fdn./So. Arkansas Heritage Fund
Hannah Medical Center

Parkers Chapel Football Activity Fund

Musicfest

El Dorado Christmas Parade

Pride and Progress Club/Jimmy Reed Scholarship
Fraternal order of Police, El Dorado Lodge (Christmas Shop with Cop)
American Cancer Association

Union County Girls Softball

El Dorado Odyssey of the Mind World Championship
Arkansas Museum of Natural Resources

El Dorado Rotary Club

Arkansas Association of the Deaf

Campfire Girls USA

Arkansas Sheriffs’ Youth Ranches

The Salvation Army (Back to School Supplies)
Smackover Football Booster Club

Desk and Derrick Club

NAACP/El Dorado Branch

Union County Jr. Livestock Sale

Junction City Dixie Youth Baseball

South Arkansas Hoya Basketball Association

El Dorado Union County Youth Fast Pitch Softball
NIE (Newspapers in Education)

Martin Luther King South Arkansas Concert Sponsor
Economics Arkansas/Trivia Challenge

South Arkansas Symphony

Chesley Pruitt Memorial Golf Tournament

El Dorado Police Benefit Golf Tournamcnt

Share Benefit Golf Tournament

Union County Softball Complex

Metro Plan/Clean Cities

El Dorado Jaycees

Cerebral Palsy of South Arkansas

L. C. Ross Memorial Scholarship

Arkansas Independent Colleges and Universities
Shriner’s Circus

El Dorado Soccer Team
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PAGE 3

El Dorado Chamber of Commerce Building Fund
The ARC of Arkansas

Grand Marais Festival

Parkers Chapel Seniors Auction All Night Party
American Legion Baseball

El Dorado Lions Club

Mt. Holly FCCLA/Career Leaders

Smackover All-Stars

Boys and Girls Club of Ouachita County
Spearsville(Pre-School Building) Grade School
El Dorado School District
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Senator MERKLEY. Thank you very much, Representative Low-
ery.

I ask for unanimous consent that your additional articles be sub-
mitted for the record. Not seeing any objection, we will do that.

[The referenced information follows:]



300

4500 NORTH WEST AVE. v P, 0. BOX 231 « EL DORADOG, AR 71731 = {70) 863-140D

@L DOBRADOC

CHEMICAL COMPANY

July 20. 2009

Arkansas State Representative
John Lowery Jr.

200 North Jefferson, Suite 620
11 Dorado, Arkansas 71730

Dear Representative Lowery,

El Dorado Chemical Company manufactures nitrogen-based fertilizers and chemicals in South
Arkansas. Due to the relative cost of domestic energy, the U.S. fertilizer industry currently
supplies less than one half of U.S. facmiers’ nitrogen fertilizer needs, down from 85 percent
domestic supply during the 1990s. Based on the current tanguage of The:Arnerican Clean
Energy and Security Act of 2009, the annuaf cost of green house gas emission allowancés and
related operating and capital costs would increase £ Dorado Chemical’s.competitive
disadvantage versus imports. While the bift has language for border adjustments to protect U.S
industries from low-priced imports from countries without enérgy policies such as China, Russia
and Venezuela, the protections are too weak and ten years wilt elapse before the first
competitive review. By this time, the impacts on Ef Dorado Chemical will be too severe and
could result in closing the El Dorado facility and loss of ovér 150 jobs directly associated with
the site.

Respectively;
/§ﬂw S e
Gregory Withi@w

General Manager
Ef Dorado Chemical Company

A Whoily Owned Subsidiary of LSB industries
Fax No. {870} 863-1426
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Fl Dorado. Arkansas

A Legacy of Privaje Suppert for Public Education

Ei Dorado, in Southern Arkansas, is Arkansas’ Original Boomtown, thanks to the 1920s ofl rush that [
brought 30,000 people fo the region. Ei Dorado personifies the spirit of the American South: a
revitalized downtown full of one-of-a kind dining, retail and festival experiences; big business who
still invests in the town’s redevelopment and prosperity; and a resilient population with faith in the
future thanks to the “El Dorado Promise”, Ef Dorado welcomes *home” those passionate {o preserve
and savor a classic American way of life.

Today, our beloved community is not immune to the global recession, and we have feit the impact of
job loss due to manufacturing closures. Regardless of the challenges we face, we are biessed with
citizens who care and want to move Ef Dorado forward, and who betieve the key to this community’s
vitality lies in educating its children.

El Borade Education Foundation

Founded in 1996, the E! Dorado Education Foundation was established with a $1.6 million endowment to
enhance the quality of the educational experience for the Ei Dorado School District through providing teacher
grants for special projects as welf as teacher excellence awards. To date the Foundation has awarded over
$570,000 in grants for teachers to implement innovative projects in the classroom.

Partnering with the E! Dorado School District, the Foundation funded and established endowed chairs of math, science,
foreign language, and literacy - the first program of its kind in the United States public school systems. Structured in a
similar fashion to university chairs, these programs concentrate upon building students’ academic skifis in these critical
areas 1o help prepare them for the challenges of a 21st-century future.

Murphy Education Program

The Murphy Education Program was established in 1937 by Murphy Oil Corporation under the direction of
former President and CEO, Claiborne Deming. This unique program is designed to promote academic
excellence in the El Dorado public school system. The Program provides direct financial incentives fo
students in grades 1 - 12 who score above average on standardized tests and provides senior year
academic letter jackets. Since its inception, $1.1 milion has been awarded to students.

El Borado Promise Scholarship Program

In January 2007, Ef Dorado Public Schools Superintendent Bob Watson announced the establishment of

a scholarship program called the Ef Dorado Promise. This exceptional scholarship program reaches

beyond the boundaries of economic need and academic ability to pay up to 100 % of college tuition and
FLDORADO mandatory fees for potentially every graduate of El Dorado High School.

PROMISE )

Established and funded by Murphy Qil Corporation, the Ef Dorado Promise can be used at any accredited
two-or-four year college or university, public or private. Students may use the scholarship at higher education institutions in
or out of state. In January 2009, the program announced more flexibility in how the Promise funds can be used. If
students have other tuition scholarships in addition to the Promise, they may elect to use their Promise funds for other
school expenses, such as room and board.

The Promise is avaifable to all students who graduate from E! Dorado High Schoo, reside in the district, and have been an
El Dorado Public School student since at least the ninth grade. The scholarship amount is determined by length of
attendance in the El Dorado Public Sthool District. For example, graduates who have attended all 13 years at EPS wili
receive 100% of the scholarship. Students who attend 9 ~ 12 grades at EPS will receive 65% of the scholarship. The
maximum amount of the Promise scholarship is based on the maximum level resident tuition payable at an Arkansas
public university. For more information, visit www eldoradopromise.com.
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ELDORADO
 PROMISE

THE EL DORADO PROMISE TURNS TWO

The inseparable link between quality education and the economic vitality of a community was
underscored during Governor Beebe’s recent ArkansasWorks Summit. Developing a force of
educated, highly qualified employees is critical to attracting businesses and keeping them here. Our
future depends on it.

The El Dorado Promise, announced in January 2007, has had an immediate positive effect on the
Ei Dorado Public Schools and many of its students and families. While we face great challenges in
swimming against this strong economic current, El Dorado residents can be confident that we are on
the right path.

Today, our students have hope that college is an option. Today, students are gaining the knowledge
they need to help them succeed in college. Today, a seed is being planted, of which its fruits are
infinite possibilities.

EL DORADO PUBLIC SCHOOLS ENROLLMENT

While it will take years to fully realize the true impact of the Promise in our community, the most
immediate effects of the El Dorado Promise are evident in the El Dorado Public Schools and for its
graduates. By the numbers:
¥ 4,828 — Number of students in the district, reflecting an enroliment increase of over four
percent since announcement of the Promise.
v' 28 ~ The number of states, in addition to Arkansas, from which families have moved to attend
school in El Dorado. Additionally, families from 10 foreign countries have chosen Ef Dorado.
v 37 ~ New students who enrolled through school choice this year. Because they will not be
eligible for the Promise without moving into the district, the quality of education available to
students in the E! Dorado Public Schools is exemplified in their choice.
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COLLEGE ENROLLMENT

A growing number of El Dorado graduates are taking advantage of the Promise scholarship. Since
the Promise has been in place, the college going rate of El Dorado graduates, per the chart below,
surpassed the state (64.7%) and the national (66%) rates. Additionally, 67% of 2007 El Dorado
graduates who began college returned for their second year, compared to the Arkansas one-year
return rate of 48% for community colleges and 68% for universities.

El Dorado Students College Enroliment
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- 50%
40%
30%
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10%
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Before Promise 2007 Graduates 2008 Graduates

From Sewanee, to Auburn, to Emory, to the
University of Texas, and in nearly every university
here in Arkansas, Promise students are working
toward reaching their fullest potential.

A full 29% of the 2008 graduating class chose to
attend E} Dorado’s own South Arkansas
Community College, while another 17% took
advantage of Henderson State University’s
Promise matching scholarship. The pie chart
shows the colleges chosen by the class of 2008.

For more information about the Ef Dorado Promise, our schools, and our community,
visit these websites:
WWW.ELDORADOPROMISE.COM
WWW.ELDORADOPUBLICSCHOOLS.COM

www. GOELDORADO.COM -
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Senator MERKLEY. While I am mentioning that, Senator Webb
has submitted a statement for the record as well, and I ask for
unanimous consent that that be added to the record as well. With-
out objection, we will do that.

[The prepared statement of Senator Webb was not received at
time of print.]

Senator MERKLEY. And now we are to another Mayor, Mayor
Palmer. Welcome.

STATEMENT OF HON. DOUGLAS H. PALMER, MAYOR,
TRENTON, NEW JERSEY

Mr. PALMER. It is a pleasure to be there. The camera guys left
me just as I was about to speak, but I am going to move forward
anyway.

[Laughter.]

Mr. PALMER. It is a pleasure to be here. I want to thank Chair-
man Boxer and Senator Sanders. He has been an outstanding ad-
vocate on this issue, along with my Senators in New Jersey, Sen-
ator Lautenberg and Senator Menendez, and my own Governor,
Governor Corzine, who has shown true leadership.

I have remarks that are entered into the record. I just want to
speak as a Mayor and give some of my thoughts, especially after
hearing the interchange between both sides of the aisle.

You know, as Mayors, we do not have the luxury of really being
partisan. We are where the rubber meets the road. We have to deal
with our constituents each and every day.

And I was listening to the debate, I thought about the saying
that says, you know, we may have all come over here in different
ships but we are in the same boat now. Quite frankly, no matter
what party you are in or where you are from, we actually are in
the same boat.

In 2007, as president of the United States Conference of Mayors,
we held the largest meeting of Mayors as it relates to climate
change in this history of our country. When we came back, we
heard about the polar ice caps and the polar bears looking for
places to go. And I said to myself, if I come back to Trenton, New
Jersey, and go into the neighborhood and tell the people we need
climate change because of the polar bears, they would say, you
know what Mayor, you have lost your mind.

We need real climate change. If you are talking about climate,
we want the climate to change in our neighborhoods. We want to
create jobs. We want to feel safe.

I recognize that this is an issue that some areas are father ahead
of than others. So, I instituted a Trenton Green initiative, and
brought everyone together. I do not want to say everyone, but you
could imagine who was brought together as we looked at this issue
because it is really a grassroots issue, and change is really going
to come from the grassroots.

We set up this committee, and fortunately we pushed for an En-
ergy Environment Block Grant with which you, Senator, and others
were very helpful, which was giving money to cities so that we can
do the retrofits. We cannot tell our citizens that they need to ret-
rofit, we cannot tell our businesses that they need to retrofit, if we
do not do our due diligence and retrofit public buildings.
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The Energy Environment Block Grant which the Conference of
Mayors championed, and which you were a champion of, is helping
us, especially when we have it now with ARRA. We are able, in
Trenton, to convert our 3,000 traffic signals to LED, which will
save us $130,000 a year, every year. We were also able, with this
money, to retrofit a new courthouse, a rehabilitated courthouse
which is going to also create jobs.

But when you talk to the citizens every day and they say to you,
why should I care about climate change, I just say back to them,
you are a senior citizen, you are on a fixed income, you own a
home, do you care about your energy costs? Do you know that you
can reduce your energy costs? I care about that. Your grandson,
you are talking about how he needs a job, he is not working. We
can have jobs in terms of retrofitting and weatherization, which is
what we are doing. They care about those things.

And if you talk to a young mother or father about their child
having asthma and why does it continue to happen and what we
need to do to clean up the environment, then you see that this is
an issue that really touches each and every one of us.

I have confidence in this committee, and in the Congress and
Senate, that you will have dialogue. You will go and battle your
points, but at the end of the day, really have a red, white and blue,
and not just a green policy, and one that will have as a centerpiece
as well not only reducing carbon emissions, but also putting money
into the grassroots levels, into cities through an Energy Environ-
ment Block Grant as was mentioned. Not just 1 year, but for 40
years, so that we can use that money and plan appropriately and
so that we can also use some of that money to do the kinds of
things for small businesses as it relates to revolving loan funds so
that they can help their businesses go green. too.

I think we all want to do it. I think it is just a matter of how
do we do it.

So, I am confident that working with all of you, and the Mayors
across this country who have shown the leadership from the very
beginning, such as Mayor Greg Nickels, who started 140 members
to sign the climate agreement and now we are almost 1,000 Mayors
that are saying that we are going to reduce greenhouse gases and
also create jobs.

This can be done. We have a report, Global Insight, which talks
about how we can create the 4.2 million jobs doing a multitude of
things. It is all about getting on with the business at hand. I know
our citizens would like to see that.

We have shown tremendous success with young people who are
now being trained and doing work in making their communities
better, and not just having a green collar job, but also developing
green collar careers as a result of it.

Thank you.

[The prepared statement Mr. Palmer follows:]
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Introduction

Chairmen and Members of the Committee, | am Douglas H. Paimer, Mayor of Trenton
and Past President of The United States Conference of Mayors. We thank you for this
opportunity to appear today on behalf of The U. S. Conference of Mayors, the national
organization of the nation’s mayors who represent the more than 1,200 U.S. cities with
a population of 30,000 or more.

The Conference expresses its appreciation to the Committee and Subcommittee for
holding this hearing today, especially as you continue to work towards the enactment of
landmark energy and climate legislation during this Congress. The nation’s mayors
believe that strong energy and climate legislation is not only essential to slow the
mounting threats of climate change, but also necessary to accelerate the nation’s move
to a green economy that will provide a new direction while creating millions of new
green jobs.

On behalf of the Conference and its member mayors, we also want to express our
appreciation to the Members of this Committee and others in Congress who have
supported our call for an Energy Efficiency and Conservation Block Grant (EECBG)
Program. We thank you for your commitment to fund this program as part of the
American Recovery and Reinvestment Act.

As a New Jersey mayor, | am especially proud of the leadership of our Congressional
delegation, which includes Senator Lautenberg and Senator Menendez, specifically
their strong commitment to iocally-based climate solutions through the EECBG
program. in fact, it was Senator Menendez who joined with Chairman Sanders to initiate
the provisions that created this program as part of the Energy Independence and
Security Act of 2007. We wish also to commend and support Senator Sanders for his
additional work on the Green Jobs Act.

As this Committee develops its climate legislation, we especially want to recognize
Chairman Boxer and other Members on this Committee for your support of the EECBG
program. Last year, this Committee approved comprehensive climate legislation that
included a strong, multi-year funding commitment to this priority initiative.

Pending Climate Legislation

Directing funds through the EECBG program to locally-developed, community-based
energy and climate strategies is a top priority for the Conference as this Committee
develops its comprehensive energy and climate legislation. As such, the mayors
strongly urge your support for provisions to accomplish this.

Last month during the Conference’s 77" Annual Meeting in Providence, the nation’s
mayors renewed their support for comprehensive national climate legislation, including
a cap and trade system and funding support for the EECBG program. Our resolution on
this legislation is attached.
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We see such a commitment in your energy and climate legislation as part of a broad,
multi-pronged national strategy to reduce our nation’s future carbon emissions. We
know this will be a multi-decade effort, requiring active engagement and action by all
levels of governments, the non-profit and private sectors and citizens in their
communities. The national effort must begin in this Congress with enactment of strong
and comprehensive climate legislation.

Mayors believe that the scale and complexity of climate protection requires an all-
hands-on-deck response, and certainly no single level of government can address it.
This explains why mayors and other local officials have been so single-minded in urging
Congress to embrace and invest for the fong term in local climate actions. The record of
local action shows that, at the local level, we are making progress, but not at the pace
needed to curb emissions at the levels required to avoid major economic, social and
climate disruptions.

The nation’s organizations of local elected officials are united on this question, and are
urging this Congress to invest in locally-based energy and climate solutions. The
Conference of Mayors is joined by the National League of Cities and National
Association of Counties in urging Congress to direct a share of allowances to provide a
sustained and predictable funding commitment to the EECBG program to support local
climate action.

Our support for comprehensive legisiation is based on the reality that a top-down,
command and control regulatory regime is not sufficient on its own to meet the climate
protection challenges that our nation faces. Quite the contrary, we need a mix of
actions at all levels of government and in our non-profit and for profit sectors, including
a mix of incentives and dictates as well as a mix of governmentali roles, ali moving
toward our emission reduction goals. This balanced approach is especially critical —
especially during the early stages of our climate protection work - to our shared agenda
of expedited greenhouse gas reductions and green jobs creation.

U.S. Conference of Mayors Climate Protection Agreement

Mayors throughout the U.S. have been working on energy and climate protection,
including the development of “green jobs” for some time, although we didn’t always use
this phraseology. Mr. Chairman, having served as a local elected official for more than
two decades, including Trenton Mayor since 1990, | had the privilege to serve with one
of your successors and Mayor Kiss' immediate predecessor, former Burlington Mayor
Pete Clavelle. He was a local elected leader, who gave a strong and early voice to what
is now a national movement on climate protection and sustainability,

At the Conference and among the nation’s mayors, our leadership on climate protection
came to the forefront under the leadership of Seattle Mayor Greg Nickels, now the
current President of the Conference of Mayors, when he joined with 140 of his
colleagues more than four years ago to pledge local actions to achieve the goals of the
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Kyoto Protocol. This action launched a broad, mayoral-led national movement for action
at all levels of government on climate protection.

This year, we will reach a significant milestone in this commitment to local action on
climate protection, as we welcome the 1000™ mayoral signatory to the Mayors Climate
Protection Agreement. Today, more than one quarter of our population — more than 83
million people — resides in cities where a mayor has pledged action to curb their city's
greenhouse gas emissions. Two years ago, we achieved the 500" milestone when my
colleague, Tulsa Mayor Kathy Taylor, joined as a signatory to this agreement.

This Mayors Climate Protection Agreement also urges actions at the federal and state
level to support mayors and their work on climate protection. Specifically, it calls for
action by Congress to enact national climate legislation.

With the governors’ panel just before my remarks, i should point out that our agreement
also calls for state level action, and | want to commend my governor, Jon Corzine, for
his strong leadership on these issues.

Through the work of mayors throughout the country, we have an understanding of what
can and cannot be accomplished absent a full partnership with the federal government.
This explains our strong support for immediate action on comprehensive legislation that
will move us forward on a shared agenda to address our climate chalienges.

For my part, | was a willing signer of the Mayors Climate Protection Agreement, even
though my city labored for years to deal with shifts in the national and regiona!
economy, including the de-industrialization of cities like mine and others. Initially, it was
not immediately clear to me how the many economic and social challenges before my
city could be at least partially addressed by action on climate protection. But the social
and economic costs of doing nothing, along with the potential to create new local
industries generating green jobs of the future, led me to take up these issues in
earnest.

As the organization’s president beginning in late 2006, | worked to make enactment of
an energy and climate protection block grant the Conference’s top priority. Given my
own experience and certainly local challenges we face, especially in this economy, we
have to accelerate a shift to a greener economy through a strong and enduring
partnership with our national government that invests in local action. Thanks to you, Mr.
Chairman, and so many others, this effort led to the enactment of the EECBG program,
which at its core was all about climate protection. For many mayors, this initiative was
always about the development of green jobs and green industries in their communities.

USCM Green Jobs Report

Mayors are absolutely certain and even confident that this shift to a greener economy
will translate into additional jobs in our communities and throughout the U.S. We know
that there is still much work to be done, especially at the local level — in our cities and
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counties — to clear the path and speed the transition to a different energy future. if
successful, we know our cities and other communities will be more sustainable and our
citizens will benefit from an enhanced quality of life.

For many mayors including me, our climate-related actions — and there have been many
— have often been inspired and motivated by the local economic development potential
of a greener economy, one that is less carbon-dependent and generates additional
green jobs and careers in our neighborhoods, cities, counties and regions.

This led the Conference to enjoin Global Insight to prepare a national study on the
potential of green jobs, including analyses to support our efforts to measure our
progress in developing green jobs at the metropolitan ievel. This October 2008 report,
U.S. Metro Economies — Current and Potential Green Jobs in the U.S. Economy,
prepared for the Conference’s Mayors Climate Protection Center, is the first of many
analyses we will be undertaking on this issue.

We modeled three scenarios: increasing energy efficiency of new and existing buildings;
shifting transportation fuels to a greater reliance on ethanol and biodiesel, and securing
a much larger share of our electricity from aiternative renewable energy.

Among the report’s key findings —

¢ There will be 4.2 million green jobs in the U.S. economy by 2038 if we achieve
the goals of the scenarios, five times larger that the 2006 baseline of slightly
more than 750,000 jobs nationwide.

« Green jobs will represent 10 percent of all new jobs by 2038, and will be the
single largest source of new jobs in the economy.

¢ Where a metro area starts today, in terms of its current share of existing green
jobs, is not necessarily where its economy will end up in thirty years, meaning
that all local areas (metropolitan and non-metropolitan areas) have the
opportunity to increase their relative share of the green economy.

A key feature of this analysis by Global insight was the work they did to provide each
U.S. metropolitan area with an estimate of current green jobs, what we are calling our
metro green jobs index. Going forward, as we further refine existing data and develop
new data and measures, local leaders will be able to track how their local areas are
doing in developing and attracting green jobs, showing policy-makers and the public the
quantifiable economic and employment benefits of a greener economy.

Over time, this will give us tools to “measure” the actual effects of our policies and
investments. And, it will challenge those directly who assert that green jobs is simply a
goal or vision, not a justifiable economic strategy.
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This report and its analysis is just one part of the Conference’s work on green jobs. Last
month, thanks to support from the Wal-Mart Foundation, the Conference has invested
directly in several city-led initiatives to develop green job training programs for their
cities.

Notably, our Global Insight report is conservative, in that it does not provide a fully
comprehensive assessment of the potential for green jobs in the U.S. economy. Let me
cite two examples from the transportation sector not addressed in the report, since it is
an issue area before this Committee.

Qur scenario for green jobs in the transportation sector modeled the effects of switching
to aiternative fuels in vehicles, leaving out the many green jobs that will resuit as we
reengineer our transportation infrastructure systems and operations to make them less
carbon dependent. For example, USA Today reported last week on the explosive
growth in car sharing programs over the last few years, one example of the many
changes that are already underway in the transportation sector and in our communities
and regions.

A compelling local example can be found in Denver Mayor John Hickenlooper, who
chairs the Conference Transportation Steering Committee. The mayor was honored
last month at our Providence Annual Meeting, winning our Mayors Climate Protection
Award in the large city category for his leadership on rail transit development. Denver's
FasTracks initiative is the largest single build-out of rail transit in the nation’s history,
leading to more than 100 miles of new rail transit service throughout the Denver
metropolitan area.

This Committee’s support for transportation funding eligibilities in earlier TEA laws
helped lay the groundwork for this massive initiative in an earlier project, named T-REX,
where a rail transit line was built simultaneously with improvements to Interstates 25
and 225. The FasTracks program and the T-REX project further underscore the
importance of your upcoming debate on legislation renewing the SAFETEA-LU law,
where mayors are pressing for greater local decision-making authority at the
metropolitan level so that availabie resources can be deployed in new ways to promote
such multi-modal solutions.

FasTracks will fundamentaily redirect housing and development patterns in this vast
and growing metropolitan area. When completed, this investment will reduce driving and
congestion, curb oil dependency and greenhouse gas emissions and stimulate a host of
related green-oriented investments and the thousands of green jobs that uftimately
resuit from this initiative.

In my own city, more than one year ago, | set forth my “Trenton Green” initiative to put
my city on a path to green collar careers, new green jobs and a greener economy. We
went to work on a number of energy conservation, energy efficiency and renewable
energy production initiatives, with a particular emphasis on developing green collar
careers for our citizens. It is an effort that reaches out broadly to our citizens and
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embraces new partnerships with the private sector, Non-profit agencies, the local utility,
state government and its agencies, and the federal government.

We continue to move forward on this initiative, but the scale of the economic downturn
we are facing is threatening our local energy and climate efforts. Again, | would
underscore why a sustained and enduring commitment to the EECBG program, as we
have proposed, is so critical to my efforts to weather this storm, and stay the course as
we work to accelerate the development of green jobs and new green careers in my city.

My experience in Trenton is characteristic of so many cities and counties that were
moving forward with their local green initiatives until recent economic conditions slowed
or curtailed local investments and initiatives. In these cities and local communities,
existing and new energy and climate strategies are being tested and launched, such as
demonstrating new financing mechanisms using local property tax liens, the deployment
of new technologies on public buildings and city operations, and activities that are
helping grow new green businesses and green jobs. These are coupled with efforts to
retrofit our vast inventories of buildings and reengineer our infrastructures and
operations—all of which offer almost unlimited potential for green jobs; yet, the fuli
implementations of such initiatives are threatened by prevailing economic conditions, as
recent Conference surveys have shown.

With the significant commitments made in the ARRA law to the EECBG program, we
are able to still move forward and make progress on these initiatives as we transition to
a greener economy. We thank you in Congress and the new Administration for your
leadership in making these investments in our future.

Metropolitan Economies and Green Jobs

Mr. Chairman, our nation’s cities and their metro areas are the engines of our national
economy. Our 363 metro areas are home to 86% of U.S. employment, over 90% of
wage income and nearly 90% of our gross domestic product.

Therefore, we know that without the economic recovery of our cities and metros, there
can be no U.S. recovery. Unfortunately, our cities and these metro economic engines
are facing unprecedented economic conditions.

Earlier this year, the Conference released a forecast of metro unemployment for 2009,
and this report found an amazing number ~ about ane-third - of our metro economies
wili experience no employment gains for the decade. This is simply unprecedented. In a
report last month on metropolitan employment, every one of the nation’s 363 metro
areas lost jobs.

These indicators remind us of the importance of why moving forward with a green
economy is so important. Our success in this regard is linked to what happens in our
metropolitan areas. in another Global Insight report prepared for the Conference, 94
percent of all U.S. economic growth over the next twenty years will occur in our nation’s

6
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363 metropolitan areas. These areas are where future energy demand will occur and
where the battle to curb the growth in greenhouse gases will take place. It also means
that our success in shifting to a green economy and the pace of green job development
is fundamentally linked to what happens in these areas.

Again, this explains why we have been so vocal in advocating a commitment to the
EECBG program, because it invests directly in the very cities and counties that underpir
these metro economies. The EECBG delivery system ensures that a portion of the
resources you distribute are place-based, investing directly in the very communities
where we will succeed or fail in our shared agenda to curb climate emissions while
growing our economy and creating green jobs.

Key Near-Term Policy Targets for Climate and Green Jobs

Mr. Chairman, the nation’s mayors were strongly supportive of the ARRA commitments
to green jobs and greener energy development and deployment, especially the
legisiation’s commitment to the EECBG program. Today, most of the eligible cities and
counties have filed their applications for these ARRA resources, with some already
submitting their more detailed city and county energy conservation and efficiency
strategies. Soon, we will begin to record and track the green jobs that result directly
from this investment of resources as well as reduced carbon emissions that resuit from
the range of EECBG-eligible projects and initiatives.

A large challenge before Congress is how we build upon this investment so that these
activities prompt new strategies and structures to carry us beyond this infusion of initial
resources. Certainly, it explains our strong interest in ensuring a continued funding
commitment in the energy and climate legislation now under development in this
Committee.

On behalf of the mayors, | wanted to share some of our thinking about our common
efforts on energy and climate, as we move forward over the next several years. First,
there is a need for investments in the easily achieved carbon reduction strategies.
Much of the work of mayors has been about conservation as a top priority. The
cheapest kilowatt or Btu is the one we don’t consume. At the local level, this is all about
human behavior and how we operate the systems we already have in place. Too often,
these activities are discounted in the rush to debate out-year scenarios on power and
energy development, overlooking the fact that our energy demand forecasts are driven
by growth curves that could be systematically reduced by a stronger commitment to
energy conservation, which is among the targets embedded in the EECBG program.
For example, a vigorous standard for renewable energy’s share of future electricity
production becomes much easier to meet if future demand is reduced through the
development of a strong conservation ethic in our local communities.

The nation’s success in improving our recycling rates was grounded in a recycling ethic
that grew from locally-based initiatives and public consensus at the local level for
changes in our practices and behaviors. This grass-roots movement took hold and
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fundamentalily changed our assumptions about the future, what facilities were needed
and the cost profile of these services.

We see similar gains in the energy and the climate area where additional policy focus
on the simple goal of increasing energy conservation to reduce capital needs for future
energy production and transmission, lowering the overall costs of achieving our climate
goals in the out-years, and providing for carbon reductions today, not years in the
future. To the extent that conservation measures go beyond behavior changes, the work
will be more labor intensive — more green job producing — than other priorities. Dollars
saved through these conservation and efficiency measures resuit in the recycling of
more dollars within our local communities, as opposed to sending them to other places
outside the local economy, including the purchase of foreign energy supplies. Mayors
are looking for ways to keep a bigger share of their energy dollars at home to build iocal
businesses and develop green jobs in our neighborhoods.

Similarly, the next cheapest kilowatt or Btu is the one produced from energy efficiency.
Again, there is a body of evidence to support claims that a broad, national commitment
to energy efficiency is another pathway to the production of more green jobs at less cost
than new energy production.

Finally, we know that the most expensive kilowatt or Btu is the one that comes from new
energy sources, and this is the one that is most problematic in reducing our total carbon
emissions - unless it is generated from renewable resources.

As mayors, when we press you for a commitment to local energy and climate action, we
are saying that we can't afford to overlook the powerful economic and climate benefits
of conservation and the significant economic and climate benefits of energy efficiency.
And, we are also saying that mayors have a strong track record in shaping human
behavior, which is one of the underlying challenges we must address as we move
forward.

This hierarchy of action that | have just outlined is something that your legislation needs
to fully embrace. In so doing, our call to invest directly in communities and in local
consensus solutions through the EECBG program and other mechanisms can be seen
in a context that has significant economic and climate benefits, helping us achieve
emissions reductions at more lower costs.

My earlier reference to car sharing offers an example. These programs have been
shown to lower household transportation costs, save families money and reduce auto
use and vehicle miles travelled, lowering carbon emissions in the transportation sector
while reducing massive capital requirements in the future to widen existing highway
facilities in our complex urban environments.
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Closing Comments

The bottom line, Mr. Chairman, is that we are in the midst of a perfect economic storm
and local governments simply do not have the resources to maintain current services,
let alone increase their commitments and do more to accelerate our transition to a
greener economy. New energy and climate programs at the community level are in the
near-term and long-term interest of the nation and are the key to our future prosperity.
But they are simply out of reach unless we have resources, such as those provided by
the EECBG program, to help us build on the momentum that we have begun through
the Mayors Climate Protection Agreement and other initiatives.

Simply put, we believe that the EECBG program is one of the most important policy
commitments you can make to stimulate the creation of green jobs, investing directly in
the places where most of the nation's unemployed workers reside and where our future
prosperity will be shaped.

ARRA gave us a significant jumpstart on this path to a greener economy, including the
potential for thousands of green jobs in the near future and potentially millions over the
next several decades. As the Committee moves forward on climate and other important
legislation, we urge you to support measures that will invest directly in our communities
to ensure that we fully realize this vast potential and achieve our shared energy and
climate goals.

Chairmen and Members of this Committee, the nation’s mayors strongly support your
efforts as you move forward on these issues, and we fully support your efforts to fashion
strong legislation to meet vigorous carbon emission reductions goals for the nation.

On behalf of the nation’s mayors, thank you for this opportunity to appear here today.



CALLING ON CONGRESS TO PASS MEANINGFUL CLIMATE PROTECTION LEGISLATION

WHEREAS, cities house more than half of the world's population and are responsible for more than 80% of
greenhouse gas emissions; and

WHEREAS, mayors have the unique opportunity and significant responsibility to implement programs that
result in real emissions reductions; and

WHEREAS, cities are also the first responders to the impacts of climate change as increases in temperature,
changes in precipitation patterns and storm events, and sea ievel rise change the way we do business; and

WHEREAS, strong federal climate policy will position this country to be competitive in the globai economy,
drive investment in new, ciean energy solutions and create new, iocal jobs, aiding in our national economic
recovery; and

WHEREAS, federal poficy must also enable and provide resources for local action that is critical to globat
greenhouse gas reductions; and

WHEREAS, The U.S. Conference of Mayors has established policy on city priorities for the design of a federal
cap and trade system to reguiate national greenhouse gas emissions, including:

® Setting an economy-wide cap on greenhouse gas emissions that results in real reductions in
greenhouse gas emissions consistent with the scientific consensus, or 80 percent reduction below
1990 levels by 2050;

* Avoiding "safety valve” provisions, and instead integrate alternative flexibility measures to help
control costs, such as the use of offsets;

* Incorporating an accelerated schedule toward full auctioning of emission allowances;

® Distributing revenues generated by a cap and trade program to recognize the important role that locat
governments play in climate protection.

WHEREAS, in May 2009, the US House of Representatives Energy and Commerce Committee passed the
American Clean Energy and Security Act of 2009 (ACES Act); and

WHEREAS, the ACES Act establishes the Global Warming Pollution Reduction Program, including the creation
of an economy-wide cap and trade system; and

WHEREAS, the ACES Act does incorporate the following key elements of a cap and trade program, which make
progress toward meeting city priorities:

®  Pollution caps to reduce total GHG emissions 83 percent below 2005 levels by 2050;
*  Use of offsets as a cost containment measure;

® Increasing percentage of aliowances to be auctioned over time; and

® Considerabie provisions for consumer protection

WHEREAS, the ACES Act includes additional key provisions that will enable US cities to more effectively
develop and implement local climate protection initiatives, including:
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® New energy efficiency standards (codes) for buildings, apptiances and industry;
s Building energy performance labeling program to address energy efficiency potential in existing
buiidings;

WHEREAS, the ACES Act Global Warming Poliution Reduction Program does not currently recognize the key
role that local governments play in implementing climate solutions through direct allocation of c¢redits or
auction revenues,

NOW, THEREFORE BE 1T RESOLOVED, that the US Conference of Mayors calls upon the United States
Congress to pass the American Clean Energy and Security Act of 2009 in advance of the United Nations Climate
Change Conference 15th Conference of Parties meeting in Copenhagen in December 2009;

BE IT FURTHER RESOLVED, that the US Conference of Mayors urges Congress to amend the ACES Act in
consideration of the critical role that cities must continue to play in advancing solutions to reduce greenhouse
gas emissions and adapting and responding to changing globat climate conditions, to include:

e« Support for enforcement as well as adoption of iocal energy and land use codes;

® FEliminate federal and state barriers to local financing programs that use property tax mechanisms to
finance efficiency upgrades;

® Allocate federal transportation doilars directly to local governments to support increased investment in
transit as well as bicycle and pedestrian infrastructure;

* Direct allocation of credits or auction revenues to cities for investment in climate mitigation, through
such initiatives as the Energy Efficiency and Conservation Block Grant program, as well as adaptation
initiatives, consumer protection and workforce development programs.

®  Direct some funding achieved through a cap and trade system toward assisting high greenhouse gas
emitting generators of electricity and research and development firms, dedicated toward finding
cleaner energy solutions;

e Include tax exempt financing for Investor Owned Utilities to finance utility plant retrofits for ciean
energy.
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THE UNITED STATES CONFERENCE OF MAYORS
CLIMATE PROTECTION CENTER

2008 GREEN IOBS REPORT | Current and Potential Green Jobs in the U.S. Economy

Key Findings

The Maycrs/Global Insight Green Jobs Index

The U.S. Conference of Mayors and Global Insight have created a national Green Jobs Index that calculates a
baseline of current green jobs in the economy devoted to reduction of fossit fuels, the increase of energy
efficiency, and the reduction of greenhouse gas emissions. This index will be updated periodically to track the
creation of green jobs in the economy.

The Index estimates that in 2006 there were just more than 750,000 Green Jobs in the U.S. economy.

Over half of the green jobs were in the Engineering, Legal, Research and Consulting category (418,715 jobs),
highlighting the importance of indirect jobs in the green econoiny,

The second largest category was Renewable Power Generation (127.246 jobs). Agriculture and Forestry
provided a significant contribution of 57,500 jobs.

Green Jobs in 2006 were well distributed across the country. Approximately 85% were located in metropolitan
areas, while the remaining were found in non-metro counties.

The top ten metros with the highest number of Green Jobs account for 23% of all green jobs nationally. New
York ranks first, with 25,021 jobs, followed by Washington D.C. (24,287); Houston (21.250); and Los Angeles
(20,130).

Green Jobs Forecast

For its Green Jobs Forecast, the report assumes the following:

o by 2038, 40% of the electricity generated in the U.S. will come from alternative fuels (30% from
wind; 20% from solar; 10% from incremental hydropower; 10% from geothermal: and 30% from
biomass);

o residential and commercial retrofitting will occur at a level that results in a 35% reduction in
electrieity use in existing buildings over the next three decades; and

o by 2038, 30% of gasoling and diesel demand for passenger cars and light trucks is satisfied by
alternative fuels.

Under these scenarios, the Green Jobs Index forecasts that by 2038, the economy will generate 4.2 million new
Green Jobs, five times today’s total count.

The report projecis that these green jobs could provide as much as 10% of new job growth in the economy over
the next 30 years,

Within this forecast, Renewable Power Generation would reach 407,200 jobs over the next decade, 802,000
jobs in the second decade, and account for 1,236,800 jobs by 2038,

The 30-year project to retrofit the existing residential and commercial building stock would generate 81,000
jobs. These jobs weuld retrofit a small percentage of the existing stock of buildings each year and dramatically
reduce their energy requirements over the forecast period.

The push to greatly increase use of alternative transportation fuels would generate nearly 1.5 million jobs by
2038. The trajectory of growth for these jobs follows a similar path to the expansion of renewable fuel
production, with faster growth in the early forecast period to reach the federal mandate and slower growth
thereafter.

Associated growth in engineering, legal, research and consulting positions wauld be more than 1.4 million new
jobs {846,900 by 201 8 and 1,160,300 by 2028).

[OVER]
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Green Job Potential Growth

Renewable Power Generation

o [PA estimates that in 2006 electricity generation was responsible for 41% of carbon dioxide emissions in the
U.S. The Energy Information Administration estimates the electric power sector generated 4,006 billion
kilowatt hours of electricity in 2007.

e Of that total. just 319 billion kilowatt hours (8.0%) were generated from renewable sources. Nuclear power
made a significant contribution of non-fossil fuel power. generating 806 billion kilowatt hours. Of the
renewable fuels. hydroclectric power was by far the largest contributor. Wind energy, though small in
magnitude, was the fastest growing from the previous year.

e For wind, the net generation in 2007 was 32.1 billion kilowatt hours, a 21% increase from one year earlier,
enough to power 2.9 million homes.

e Wind capacity is expected to increase 45% in 2008. leading to 10% of renewable energy generation in 2008,
Still. of total electricity generation for the U.S. wind accounted for just 0.8% of the total for 2007.

e The American Wind Energy Association estimates that total potential generation at 10.777 billion kilowatt
hours from wind annually, more than 2.5 times the total U.S. electricity net generation in 2007. North Dakota,
Texas. Kansas. South Dakota. and Montana all have the potential to generate more than 1 billion kilowatt hours
from wind annually. Opportunities also occur further east. with Maine. New York. and Michigan each in the
list of top-twenty states.

e Solar power represents an opportunity for massive job growth. In 2006 approximately 606 million kilowatt
hours were generated from photovoltaic and solar thermal devices, representing a 23% growth since 2000. In
2007, investment in solar power capacity jumped 21% in just one year. Solar remains an extremely small part
of the overall generation infrastructure, generating just 0.2 percent of alternative-based electricity in 2007,

s Solar manufacturing has surged over the past 10 years. In 1997, domestic producers shipped photovoltaic
devices totaling 46,354 peak kilowaits of capacity, employing 1,700 in the industry. By 2006, production had
reached 337,208 peak kilowatts of capacity, a more than seven-fold increase, and employment had risen to
4.000 direct jobs.

o In 2007, hydroelectric sources generated 246 billion kilowatt hours of electricity, enough to power more than 22
million homes. Net generation in 2007 accounted for 77% of alternative net electricity generation and 6.1% of
U.S. net electricity generation,

o The greatest future growth potential is in “Small Hydro™ projects, with capacities ranging from 1 megawatt to
30 megawatts, with locations for projects spread across the country.

e In 2007 geothermal sources vielded net generation of 14.9 billion kilowait hours. enough to power 1.3 million
homes and equaling 4.7% of ail renewable generation. The U.S. Geological Survey concluded that total
geothermal potential might be ten times higher than current installed capacity.

e In 2007 net generation from biomass sources totaled more than 55 billion kilowatt hours, equivalent of
electricity for more than 5 million homes.

Encrgy Efficiency

e Residential and commercial buildings account for a significant portion of total energy consumption in the U.S.
Efforts to increase their efficiency have great potential to generate new employment opportunities.

o One of the key differences between green and conventional energy efficicney renovations is generally the
materials used in the process. One problem that currently exists in the industry. however, is a knowledge gap
across many contracting firms. Some firms are not fully aware of some green construction techniques or the
wide variety of modern materials that can be used in a given renovation project.

Renewable Transportation Fuels

o EPA estimates the transportation sector generated 33% of total carbon dioxide emissions in 2007, Total CO;
emissions in the sector have increased 16% since 1995, and 25% since 1990.

e In 1997, ethanol made up just 1.09% of the total gasoline pool. By 2007, that had increased to 5.09% with
significant growth potential based on fegislation at both the Federal and state levels to increase aiternative fuels.
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INTRODUCTION. |

Dwindling natural resources, growing global demand for energy, climate change - these is-
sues are irrevocably altering our global economy. In this report, the U.S, Conference of
Mavyors and Global Insight have examined the economic benefits of the 'Green Economy’ -
that part of economic activity which is devoted to the reduction of fossi fuels, the increase
of energy efficiency, and the curtailment of greenhouse gas emissions. The greening of the
U.S. economy, of the global economy, is not a dismantling of the past, but a new step for-
ward ~ the next step in a continuous process of economic growth and transformation that
began with industriatization and led us through the high-tech revolution.

The economic advantages of the Green Economy include the macroeconomic benefits of in-
vestment in new technologies, greater productivity, improvements in the US balance of
trade, and increased real disposable income acrass the nation. They also include the micro-
economic benefits of lower costs of doing business and reduced household energy expendi-
tures, These advantages are manifested in job growth, income growth, and of course, a
cleaner environment,

The remainder of the Introduction presents the background for our research of Green Jobs,
In the second section we establish a current count of Green Jobs in the U.5. economy as
well as their distribution across metropolitan areas. The third section outlines areas of po-
tential future growth. In the fourth section we forecast potential growth under a set of spe-
cific scenarios. The fifth section concludes.

Ol AND GAS CONSUMPTION

As is well known, the United States has a thirst for oll that well exceeds its production. In
1970, when domestic oil production peaked, net imports of fareign ofl supplied 21% of total
consumption in the United States. By 2007, that figure had risen to 59%, and Global Insight
forecasts the import share of consumption to rise to 65% by 2030, unless measures are
taken to decrease America's dependence on foreign sources of oil.

The primary driver behind our ever-increasing demand for foreign ofl is the transportation
sector, namely cars and trucks. According to the Energy Information Administration (EIA)
the transportation sector consumed 63% of total petroleum products in 2007. Global Insight
estimates that the transportation sector consumed a combined 179 billion galions of petro-~
leum-based fuals in 2007, and demand for all petroleum products is forecast to grow 7.7%
by 2030. That increased demand, combined with lower domestic production, is expected to
result in a 27% increase in daily petroieum imports by 2030 over 2007 levels. The transpor-
tation sector also accounted for 33% of CO, emissions in 2007.

Our increased reliance on foreign ol has led to significant debate on topics such as energy
security, foreign policy, and financial stability related to the widening trade deficit. Combin-
ing Glohal Insight’s oil import forecast with our expectations for crude oll prices, we are cur-
rently forecasting an average outflow of $240 billion per year, measured in 2006 dollars, to

U Annual Energy Review. Energy Information Administration. U.S. Depariment of Energy, 2007,
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pay for imported oif through the year 2030.* That $240 billion dollars, or 2.3% of Gross
Domestic Product, acts very much as a tax on the U.S. economy. Indeed, it is worse than a
tax - for the money flows out of the country, not to be re-invested in areas such as heaith
care, education, or infrastructure.

ELECTRICITY DEMAND

Energy demand outside of the transportation sector is also growing, as the population in-
creases and energy-dependent appliances continue to be ever more integrated into homes
and businesses. The residential and commercial construction sectors, which use energy for
heating and cooling buildings and homes, and electricity for lighting and appHances, are ma-
jor sources of consumption.

Global Insight projects that by 2030, more than 36 million new homes and 20 billion square
feet of commercial building space will he constructed to accommodate new demand and re-
place older structures. This new construction will generate net additional demand of 790 bil-
lion kilowatt hours of electricity by 2030, equivalent to 465 milfion barrels of oil. Electricity
expenditures in 2030 for those net additions are expected to be $120 billion.

Electricity generation can also have a negative effect on health conditions. Pollution caused
by "dirty” power plants {namely, coal-generated utilities), car and truck congestion, and
energy-intensive manufacturing plants, all have adverse health effects on the population.

A GREENER ECONOMY

Scientists have almost universally accepted that globai climate change is a reality. As a re-
sult, many nations are making concerted efforts to reduce the buildup of carbon dioxide
(CO,) and other GHG emissions either by reducing the use of fossil fuels or by finding Ways
to prevent emissions from entering the atmosphere. While the United States accounts for
anly 5% of the world's population, it accounts for 20% of worldwide energy usage and 20%
of global CO, emissions. Becoming a greener economy will enable the U.S. to transition to a
lower carbon economy, a step in the direction of preventing the adverse effects of global
warming as well as improving public health and stabilizing energy expenditures, It will also
create a significant number of new jobs.®

Global Insight has calculated the current total number of Green Jobs in the U.S. across sev-
eral broad industries. These are industries that have high growth potential as the U.S. be-
comes a greener economy. We have also calculated potential growth under assumptions for
the future of renewable efectricity generation, increased energy efficiency for residential and
cammercial buildings, and increased usage of renewable fuels by the transportation sector.

This data has been broken out at both the national and the metro level. Metropolitan econ-
omies are the engines of U.S. economic growth; if investment in green industries is to sug-
cessfully transform the U.S. economy, it must happen at the metropolitan and local level,

* The average outflow estimate is highly sensitive to expected future oil prices and would be higher if measured in
nominal dollars.

* In this report we project potential job growth of moving toward a lower carbon, economy but do not provide a cal-
culation of greenhouse gas reduction,
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This investment is critical to our competitiveness in the global economy, to our living stan-
dards, indeed, to our future. These investments carry macroeconomic benefits as well -
thay create jobs, increase productivity, and generate income that creates further jobs. It is
a virtuous cycle, an investment that has real returns for both the short and the long term.

Global Insight



To construct a count of Green Jobs in
the United States we have identified
to the finest precision possible the
number of workers employed in green
activities, We define these as: any ac-
tivity that generates electricity using

Manufacturing
Equipment Dealérs &
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Agriculture and
Construction & Sy

‘Engineeri

renewable or nuclear fuels, agriculture
jobs supplying corn or say for trans-
portation fuel, manufacturing Jjobs
producing goods used In renewable
power generation, equipment dealers and wholesalers specializing in renewable energy or
energy-efficiency products, construction and installation of energy and poliution manage-
ment systems, government administration of environmental programs, and supporting jobs
in the engineering, legal, research and consulting fields. A full list of the chosen sectors is
included in the Appendix.

suiting

U.5. CONFERENCE OF MAYORS — GLOBAL INSIGHT GREEN J0BS INDEX

We estimate that as of 2006 there were just more than 750,000 Green Jobs in the U.S.
economy.* More than half of existing jobs were in Engineering, Legal, Research and Consult-
ing, revealing the importance of these indirect jobs to the Green Economy. The second larg-
est category was Renewable Power Generation, with more than 127,000 jobs. Agriculture
and Forestry provided a significant contribution of 57,500 jobs.®

Green Jobs in 2006 were distributed across the country.
Approximately 85% were located in metropolitan areas
while the remaining 15% were in non-metropolitan
counties. The table to the right reveals the metropolitan
areas with the highest numbers of Green Jobs. It is not
surprising that the highest ranking areas are some of
the largest metropolitan economies in the country, es-
pecially considering that over half of the country's Green

Philadelphia

Jobs are in the engineering, legal, research, and consuit- Phil .

ing category. These top-ten areas account for 23% of San Frahcisco
total Green lobs in the United States. San Disgo

) . e Pittsburgh

* Data is from the National Establishment Time Series (NE
Generation Jobs are not available in NETS
cept Renewable Power Generation,

* We did not include all Corn and Soy Farming jobs in the United States. Approximately 23% of U.S. growa com is
used for ethanol and 16% of soy for biodiesel. We used those shares to scale down the contribution of those sectors.

8} database by Walls & Associates. Renewahle Power
- Green Jobs 2006 totals for Metropolitan areas include all categories ex-
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Gaeen Jog POTENTIAL GROWTH

In this section, we examine the fundamental changes to the U.5, economy that are likely to
drive future growth in Green lobs. For renewable resources, the two key areas are in elec-
tricity generation and transportation fuels, These two sectors currently use vast amounts of
fossit fuels and accordingly are responsible for the bulk of greenhouse gas generation. In
addition to using cleaner fuels, there are significant gains to be made in our existing infra-
structure by making it more energy efficient. Jobs engaged in developing new technologies
to increase energy efficiency and usage of renewable resources, and jobs that install exist-
ing technologies, are considered Green Jabs.

RENEWABLE POWER GENERATION ~ STATUS AND POTENTIAL

Increasing concerns about global warming have brought significant attention to the electric
power generation sector. The Environmental Protection Agency estimates that in 2006 elec-
tricity generation was responsible for 41% of carbon dioxide emissions in the United States.
The sector is a heavy consumer of fossil fuels, using coal to generate approximately half of
all electricity in the country. Fortunately, there are a range of alternatives to fossii fuel-
based electricity, whose technologies have already made them eccnomically competitive, or
are expected to be competitive in the near future, The EIA estimates the electric power sec-
tor generated 4,006 billion kilowatt hours of electricity in 2007, Of that total, just 319 billion
(8.0%) was generated from renewable sources. The nuclear power industry also created a
significant amount of non-fossil fuel power, generating 806 billion kilowatt hours, Of the re-
newable resources, hydroelectric power was by far the largest contributor. Wind energy,
though small in magnitude, was the fastest growing from the previous year.

Wind Power

Wind energy is currently the fastest growing alternative energy source in the country. The
EIA of the U.S. Department of Energy estimates that net generation in 2007 was 32.1 billion
kilowatt-hours (kwh), a 21% increase from one-year earlier and a nedr five-fold increase
since the start of the decade. Wind generation in 2007 was enough to power more than 2.9
miltion homes. According to estimates from the American Wind Energy Association (AWEA),
2008  will be another
record year. The rapid

pace of investment has  werth Dakota Colorado
continued, leading to a ‘Texas: G i New México
45% increase in capacity, Kansas oo tdaho -
and net generation from  Sbuth Dakota: = ~: 01,030 Michigan:
wind eneray is expected to  Montana : New Yark
increase  significantly  in g?b"aslga o L Red 222?{;5&%

- e i invect.  Wyori G :

2008. This rapid invest ogzammga‘ 5% sconsn
ment has led to an in- Minnesota o Maide

creased share of electricity
generation, and it now ac~
counts far 10% of renewa-
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Source: American Wind
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bie electricity generation. In terms of total energy generation for the U.S., though, it main-
tains an extremely low share, generating just 0.8% of the total in 2007.

Wind energy is growing quickly, but in the U.S. the industry has tapped less than one-half
of a percent of wind’s potential generation. The AWEA estimates total potential generation
at 10,777 billion kWh annually, more than 2,5 times the net amount of electricity generated
in the U.S in 2007. Regionally, the highest potential iies in the northern and western parts
of the country. North Dakota is ranked highest with 1,210 billion kWh of potential. The four
highest ranked states (North Dakota, Texas, Kansas, and South Dakota) are estimated to
have a total potential of 4,500 billion kWh, enough to power the entire country. Aithough
the preponderance of wind power potential is in northern and western states, there are
some opportunities further east. Maine, New York, and Michigan are also on the list of top-
twenty states,

Solar Power

Solar power is an alternative energy source providing opportunity for massive job growth
and significantly decreased reliance on fossii fuels, especially in electricity generation. The
basic technology has existed for decades, but widespread adoption has not occurred mostly
because of high generation costs relative to fossil fuel-based power. Recent advances, how-
ever, combined with rising fossil fuel prices have dramatically reduced the average cost per
kilowatt hour of generating solar electricity, making it more competitive. Federal and state
tax incentives along with regulatory changes have also prompted increased investment.

Solar power can be harnessed in several ways. The two most popular are photovoltaic de-
vices that convert the sun’s energy directly to electricity, and solar thermal devices, which
concentrate the sun’s rays to produce heat, usuaily for living space or water. In 2007, ap-
proximately 606 million kWh were generated from photovoitaic and thermal devices,
enough to power nearty 55,000 homes. That is 23% higher than in the year 2000. Invest-
ment in new solar capacity surged 21% in 2007, according to estimates from the EIA. De-
spite the rapid investment in solar technology, it remains an extremely small part of the
overall generation infrastructure, generating just 0.2% of alternative-based electricity in
2007,

There is tremendous po-
tential for solar power
across the country. Im-
plementation options vary
from large centralized
deneration fields to small-
er scale units for neigh-
borhoods or individual
homes. The most intense
and reliable solar energy
is in the southwest, but -
most areas receive 2005 ‘ : "

enough sunfight for solar 2806 .. 337,268 | 206,511 = 130; o
power to be economically Sourca: EIA Annual Photovoitaic Modul ers Survey

e/Cell Manufactur
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viable. As with other technologies, potential job growth is available to any city that is ahle to
attract manufacturing firms in the industry. Production within the United States has surged
over the past 10 years; in 1997, domestic producers shipped photovoltaic devices totaling
46,354 peak kilowatts of capacity. That year there were more than 1,700 direct employees
in the industry. By 2006, production had reached 337,268 peak kilowatts of capacity, a
more than seven-fold increase, and employment had risen to 4,000 jobs. The industry ac-
tually supports many additional manufacturing jobs, as the end-product producers purchase
raw materials and intermediate goods from suppliers. In order for solar energy to attain a
more prominent role in domestic energy production, both employment and production would
need to increase dramatically.

Hydropower

Hydropower Is the largest, most established alternative energy source in the United States,
and there is potential for further growth, In 2007, hydroelectric sources generated 246 bil-
fion kWh of electricity, enough to power more than 22 million homes. Net generation in
2007 accounted for 77% of alternative net electricity generation and 6.1% of U.S. net elec-
tricity generation,

Despite the already large contribution of hydropower to the national electricity infrastruc-
ture, there is significant room for it to expand. In a 2006 study, the U.S. Department of
Energy identified feasible available potential hydropower projects that would double net
generation by this highly efficient and clean source. The best known hydropower projects
are massive dams that can power hundreds of thousands of homes; these ‘Large Hydro’ in-
stallations account for just 8% of plants but 80% of hydro power. The greatest future po-
tential, thaugh, is in "Small Hydro’ projects, with capacities ranging from 1 MW to 30 MW.
Locations for potential hydropower projects are spread across the country. The DOE indi-
cates that if all potential projects were built, 33 states would more than double their hydro-
power generation and 41 states would see increases of more than 50%.

Geothermal Power

Geothermal energy is another energy source that is poised to grow and create jobs as our
alternative energy infrastructure is further developed. This technology taps into heat and
steam in the earth’s crust and either uses them directly or to produce electricity. The indus-
try began contributing to the national energy infrastructure in the 1960s and showed rapid
gains over the next two decades. From 1970 to 1980, net generation of geothermal electric-
ity Increased by a factor of ten. Over the next ten vears, net generation tripled. After 1990
though, the industry hit a plateau and then declined as existing plants either fost well pres-
sure or shut down and investment dollars for new projects were diverted to other technolo-
gies. In 2007, geothermal sources yielded net generation of 14.9 billion kwh, enough to
power 1.3 million homes. That equaled about 4.7% of all renewable generation, There is
ample room for expansion of geothermal energy. An assessment by the U.S. Geological sur-
vey concluded that total geothermal potential might as much as ten times higher than cur-

rent instafied capacity.®

5 LISGS Cireular 790, Assessment of Geothermal Resources of the United States. 1979

o
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Biomass Power

Biomass is another group of technologies where additionat investment and jobs will help to
develop the nation’s alternative energy infrastructure. Biomass includes perhaps the oldest
form of human energy production, the burning of wood products, which is considered a re-
newable form of energy because of the short time needed to re-grow the energy source rel-
ative to fossil fuels. The modern biomass industry has moved far beyond merely burning
logs taken from felled trees; it uses wood waste and other byproducts, including agricultural
byproducts, ethanol, paper pellets, used railroad ties, sludge wood, solid byproducts, and
old utility poles. Several waste products are alse used in biomass, including landfill gas, di-
gester gas, municipal solid waste, and methane.

Much of the biomass used in our economy is used to generate electricity. In 2007, net gen-
eration by the biomass electric power sector was 25 bitlion kWh, enough to power 2.3 mil-
lion homes. But that figure accounts for less than half of electricity generation from this
power source, because it only includes the power sector. Firms in the industrial sector rec-
ognize the benefits of capturing the power of waste products and have developed an exten-
sive biomass infrastructure to generate power for their own use. Combining the electric
power and industrial sectors (and a small contribution from the commercial sector), net
generaticn from biomass sources totaled more than 55 billion kWh, or the equivalent of
electricity for more than 5 million homes.

ENERGY EFFICIENCY ~ STATUS AND POTENTIAL

Energy Efficiency Standards

Efforts to increase energy efficiency in residential and commercial buildings have great po-
tential to generate new employment apportunities in the rapidly expanding Green Economy.
These structures account for a significant portion of total energy consumption in the United
States, and dedicated initiatives to improve energy efficiency could significantly impact total
electricity consumption.

One of the most comprehensive sets of guidelines, among others, for green building con-
struction and rencvation is the United States Green Building Council’s LEED® (Leadership in
Energy and Environmental Design) rating system. Since its initial faunch in early 2000,
LEED® has quickly emerged as one of the most widely-recognized green building standards
in the United States.” The U.S. Green Building Council (USGBC) has alsg expanded its over-
sight into the residential sector with a January 2008 release of LEED® for Homes . The two
rating systems feature several overlapping categories that address site selection, material
selection, interior environmental quality, and several others. For our analysis, applications
of LEED® construction will refer to the category entitied “energy and atmosphere”, which
focuses directly on energy efficiency in buildings.

" "The Costs and Financial Benefits of Green Building,” Report to California's Sustainable Building Task Force,
October 2003, pp. 4-6.
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Wwithin the LEED® energy and atmosphere certification category, many of the criteria are
hased on guidelines established by the Environmental Protection Agency's Energy Star®
program. The primary goal of Energy Star® is to promote the use of energy-efficient prod-
ucts and building practices by providing good information for consumers and business own-
ars about the available energy efficiency strategies.® Energy Star® also provides funding to
get new green technologies off the ground.

Energy Efficiency Implementation

Research has shown that both green and conventional construction projects are being bid
and worked on by similar cantractors, implying that green construction work does not re-
quire specialized workers.™® Instead, one of the key differences between green and conven-
tional renovations is generally the materials used in the process. One probiem that currently
exists in the industry, however, is a knowledge gap across many contracting firms, Some
firms are not fully aware of some green construction techniques or the wide variety of mod-
ern materials that can be used in a given renovation project. This makes them unable to
effectively educate customers about the energy efficient building options that are availa-
ble.’* Despite these current limitations, we should not expect to see a new industry popu-
lated by a new breed of "green construction waorkers.” As green building technology
hecomes increasingly popular—due to advocacy programs like Energy Star® — traditional
contractars will develop their skill sets and expand their knowledge bases in ways that will
allow them to transform large numbers of ordinary buildings into some of the most energy
efficient in the world. The existing stock of energy inefficient buildings offers an opportunity
to reduce total electricity demand and create jobs for these workers.

' ablc 9.
To Prot 0 tect the Environment Through Energy Efficiency,” Environmental Protection

Job ()ppm tu mi onomy: A State-by- Smk Picture of Occupations that Gain fror Greea In-

nents,” Political Lumon@ Research Inmmw June 2 -
ile Rosner, "Job Imphications in Los Angeles’ Green BL ilding Sector”, University of California at Los An-
geles, May 2006,
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RENEWABLE TRANSPORTATION FUELS

Transportation Sector Emissions

The U.S. transportation sector has garnered a significant amount of attention recently for
several reasons. Like the electricity generation sector, it uses a significant amount of fossil
fuels, resulting in greenhouse gas emissions. In fact, the EPA estimates the transportation
sector generated 33% of total carbon dioxide emissions in 2007, Total CO; emissions in the
sector have increased 16% since 1995, and 25% since 1990. Another concern is the source
of the energy. The vast majority of transportation fuels are derived from petroleum, a
commodity that is increasingly imported from abroad.

Renewable Fuels

The private market and legisla-
tors at all levels are increasingly
turning to alternative fuels for
the transportation sector, specif-
ically te ethanol and biodiesel.
National and state energy poli-
cies have encouraged increased
usage of ethanol blended with
gasoline in recent years. That,
combined with rising petroleum
prices making biofuels mare
economically palatabie, has led
to dramatic growth in their usage. In 1997, ethanol made up just 1.09% of the total gaso-
line poal. By 2007, that had increased to 5.09%. Ethanol can be produced from any feeds-
tock that has plentiful natural sugars or starch that can be easily converted into sugars. In
the United States most ethanol is produced from corn, but other feedstocks are used inter-
nationatly in rapidly expanding ethanol markets such as Brazil (sugar cane) and Europe
(sugar beets). Biodieset is similar in nature to ethano!, in that it is a fuel substitute derived
from crops. Current production and usage is on a much smaller scale in the United States.
In the U.S., the predominant feedstock for biodiesel is soybean oil, but in Europe the prima-
ry feedstock is rapeseed and sunflower oil, while in Malaysia biodiesel is produced from
palm oil. Both ethanol and biodiesel production are growing rapidly in the United States,
with heavy investment in both types of facilities in recent years.'?

Our estimates of potential Green Jobs in the transportation sector are derived from in-
creased production of renewable fuels. There are potentially many more Green Jobs that
would result from research, development, and production of new vehicle engine types,
reengineered transportation systems, and other changes as policies and investments seek
to reduce dependency on imported oil and fossil fuels, These and other changes are not ad-
dressed in this report

1 . N . ‘ N

" We acknowledge there is debate whether comn-based ethanol and soy-based biodiese! should be considered
Green Jobs due to high energy and water usage in the production of crops. We consider them as alternative fuels
here because of their ability to reduce reliance on fossil fuels.
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GREEN JOBS FORECAST

In order to forecast potential Green Jobs, we've created three separate categories (Renewa-
ble Power Generation, Residential and Commercial Retrofitting, and Renewable Transporta-
tion Fuels) and performed three forecasts of direct jobs under various scenarios. We then
projected indirect jobs in the support categories and combined the results, This overall U.S.-
jevel forecast is then distributed to metropolitan areas according to existing shares of Green
Jobs. The MSA-leve! forecast, then, should not be viewed as our projection of what will hap-
pen. It shows the growth of new Green Jobs that would occur in metropolitan areas if the
current distribution were to remain proportionally unchanged. We fully expect, however,
that as with high-technology jobs, metropolitan areas will compete with each other in order
to draw the maximum number of Green Jobs to their economies.

RENEWABLE POWER GENERATION

There are efforts at hoth the federal and state levels to increase the use of renewable re-
sources in electricity generation, and those efforts are the motivation for our scenario here.
There are 24 states plus the District of Columbia that have enacted Renewable Portfolio
Standards (RPS) mandating a specific share of electricity that must be generated from re-
newable resources by a certain date. Additionally, there are four states with nonbinding
goals for the adoption of renewable energy sources. No two states are quite the same,
though, and federal legisiators have attempted to pass legislation that would provide a na-
tionwide mandate. Qur scenario construction here is simifar in nature to federal legisiation
proposed in 2007 and 2008, but with higher RPS standards and a longer time frame.

otal Net Gene sn 4,147,850 4,650,350 5,094,400 5437350
Total Renewable 00 - 0124,350 ¢ 668,550 1,385,050 5‘2,1}’5,{}{}‘&

Wind= ©SUUI38,8B00 0 225,200 0 441,050 0 852,500
Solar: o 7000 41,300 00 181,250 435,000
‘Hydropower® COI3BBD 67,950 139,650 217,500
Geothermal - 015,100 00 74,150 146,050 . 217,500
Biomass g 55,050 259,850 477,050 . 852,500
Reriewable Share. 3% 4% o o 270% A%
“Incr‘ementa% Hydropower added since Jatuary 1,200 S e E

Scenario

The forecast for total net generation comes from the Global Insight Energy Group. Over the
30-year forecast period, total net generation is expected to increase approximately 30%
aver the 2008 level. In our scenario, we assume 40% of electricity generated in the United
States must come from alternative resources. Qualifying aiternative resources are wind, so-
lar, geothermal, biomass, and incremental hydropower.™® That last resource is defined as
hydropower generation capacity added since lanuary 1, 2001, via increased efficiency at

* Nuclear power generation jobs are included in the count of current Green Jobs but are not included in our projec-

tion scenario.

CGlobal Insight



335

existing infrastructure or by investing in new infrastructure, We alsc assume a distribution
among resources within renewable generation. The table above shows our assumed distri-
bution and the total generation from each resource under our assumptions. The distribution
by resource is: Wind 30%, Solar 20%, Incremental Hydropower 10%, Geothermal 10%,
and Biomass 30%. The trajectory to achieve 40% by the year 2038 is linear, and in the ear-
ly years closely resembles the paths proposed in federal legislation in 2007 and 2008.

To achieve this increased generation from alternative resources there is clearly a need for
increased infrastructure, which in turn will create Green Jobs. The manufacture of necessary
materials, construction of facilities, and ongoing operations and management of the infra-
structure will all require workers. For each resource, we use two coefficients (manufacturing
and construction) that are in terms of "jobs per megawatt hour of newly installed capacity”
and a third coefficient {operations) that is in terms of “jabs per megawatt hour of total in-
stalled capacity”. Green Jobs are created by additions to the infrastructure and by the oper-
ation of that infrastructure.**

Green Jobs Created

For each alternative resource type, there are jobs created in manufacturing'the necessary
materials, construction of new facilities, and operation and maintenance (O&M) of those fa-
cilities. As discussed above, some areas of the country have an advantage for a specific re-
source type due to more intense suniight, wind, flowing water, or access to geothermal
heat. So construction and O&M jobs will depend on the site of installation. But Green Jobs in
the manufacture of materials can be created in any location that is able to draw firms and
investment,

The butk of jobs retated to wind infrastructure will come in the manufacturing of equipment.
The technology of wind electricity is relatively new, but the manufacturing base for its pro-
duction is very similar to past products. Every state in the country has firms and a labor
force with experience making products similar to the blades, gearboxes, brakes, hubs, cool-
ing fans, couplings, drives, cases, bearings, generators, towers and sensors that make up a
wind tower. These jobs fall into the familiar durable manufacturing sectors of piastics and
rubber, primary metals, fabricated metal products, machinery, computer and electronic
products, and electrical equipment. Cities across the country have the capacity to attract job
growth in thase important manufacturing sectors along the nation’s path to a new energy
infrastructure,

Many potential manufacturing jobs in the sofar industry are high tech jobs in the Semicon-
ductor and Related Devices subsector. Nearly one-quarter of existing jobs in this sector are
in California, but many other states have a significant presence too. But solar infrastructure
also requires components from more traditional sectors such plastics and rubber, fabricated
metal products, and electrical equipment. In a national move to develop a larger solar ener-

" Coefficients are derived from:
"The Work That Goes Into Renewable Energy”. Renewable Energy Project (REPP). November 2001, No. 13.
"Geothermal Industry Employment; Survey Results and Analysis”. Geothermal Energy Assn. September 2005,
"California Renewable Technology Market and Benefits Assessment”. Electric Power Research Institute {EPRI).
November 2001, Report 1001193,

"Solar Manufacturing Activities". Energy Information Administration {EIA}. October 2007. Tables 2.17-2.29
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gy infrastructure many cities would have the opportunity for job growth across several sec-
tors.

As with other technologies, increased investment in hydropower will generate jobs not just
iny focations where new infrastructure is installed, but also in cities and towns that are best
able to attract manufacturing firms to build the necessary generators, turbines, rotors,
blades, and other associated parts.

The vast majority of potential geothermal sites are in the western part of the country, and
maost of the potential associated jobs would De created on-site and are similar to existing
fossil fuel industry jobs, These Include contractors, construction, drilling equipment opera-
tors, excavators, and surveyors. But associated manufacturing jobs making mechanical
equipment, drilling equipment, and primary metal suppliers could be located anywhere in
the country. Also, an expansion of geothermal infrastructure would create jobs for archi-
tects, designers, structural engineers, and environmental services consultants that do not
need to be located on-site.

Many of the new jobs created by growth in the biorass sector would be in waste manage-
ment, to recover usable wood and waste products as well as in the harvesting and manufac-
ture of raw fuels such as agriculture byproducts as fuels. Additionally there would be
manufacturing and construction jobs for new generating facilities and the retrofitting of ex-
isting generation facilities for biomass use. Landfills, discarded wood products, and industri-
al waste are not limited to any particular region, and the generators to burn the fuel can be
built anywhere. Biomass thus has the potential to bring Green Jobs to any city in the coun-
try.

RESIDENTIAL AND COMMERCIAL RETROFITTING

The next component of our study addresses the potential job growth associated with energy
efficiency improvements for residential and commercial buildings. We assume that these
efficiency gains will be implemented through a series of building renovations during the
forecast period that will incorporate new energy efficient features into existing structures.
We do not include the potential job implications of energy efficiency efforts in construction
of new green buildings.

Scenario

We assume a reduction of energy consumption by the current stock of residential and com-~
mercial structures by 35% over the next three decades. Other research has established that
such a reduction is technically feasible. In the forecast, this reduction is distributed in iden~
tical increments for each year, This works out to incremental reductions in total annual
energy consumption for residential and commercial buildings of approximately 1.2% per
year.

Green Jobs Created

In order to translate the implied energy savings into a forecast for job creation, we use
coefficients that estabiish a quantitative relationship between the amount of electricity
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saved (in millions of kilowatt-hours) and the resulting number of jobs that would be created
in the process.'® We use these coefficients in conjunction with the energy savings levels dic-
tated by our 35% reduction assumption to project the number of jobs created when the
energy efficiency guidelines are implemented. These jobs include the manufacture of neces-
sary products as well as their installation. Retrofitting jobs can encompass a wide variety of
different tasks, ranging from the relatively minor to the mast complex. Forecasts driven by
energy savings are able to incorporate the diversity of renovation jobs that can be done,
aven accounting for the possibility that efficiency gains could be achieved through a series
of varying incremental improvements made over time on individual houses.

In our scenario, reducing current annuai energy consumption levels of residential and com-
mercial buildings by 35% over the next 30 years will result in incremental energy savings of
more than 32,000 mitlion kilowatt-hours each year. These savings will be divided atmaost
equally across the residential and commercial sectors, with 51% allocated to the former and
49% allocated to the latter. Meanwhile, achieving these annual energy efficiency goals will
require nearly 81,000 Green Jobs, approximately 36,000 in the residential sector and
45,000 in commercial.

Given the nature of buijlding retrofitting work, we believe that the specialty trade contractor
component of the construction sector will uitimately benefit the most frem these new em-
ployment opportunities. Many of the workers required to complete the renovation work and
installations of efficiency upgrades fall under the ciassifications of the traditional construc-
tian trades that comprise this category. Ultimately, increasing demand for green building
work can be expected to generate new employment opportunities for electricians, HVAC
technicians, carpenters, plumbers, roofers, laborers, and insulation workers, among others.
Increased demand for green retrofitting work will simultaneously stimulate demand for
green building materials, providing additional sources of job gains in associated manufactur-
ing industries.

RENEWABLE TRANSPORTATION FUELS

In an effort to use cleaner fuels and to reduce reliance on foreign petroleum, both the pri-
vate market and legislators are attempting to increase usage of plant based products such
as ethanol and biodiesel. Our forecast is motivated by the expectation that the private mar-
ket and legislators will continue to push the U.S. transportation sector toward higher usage
of non-petroleum fuels.

* Coefficients are derived from:
"The Size of the U.S. rgy Efficiency Market: Generating a More Complete Picture,” American Council for an

Energy-Efficient Bconomy, May 2008, Appendix A,
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Scenario

I our scenaric we assume that ethanc! and biodiese! increase thelr contribution to trans-
nortation fuels during the forecast period. Specifically, we assume that 30% of gasoline and
diesel demand for passenger cars and light trucks is satisfied by an alternative by the year
2038. The table above shows total production of both fuels under this assumption in that
year.*® The trajectory of implementation includes consideration of current federal legisiation
which mandates usage of 36 billion gallons of alternative fuel by the year 2022. Our scena-
rio includes a rapid expansion of production in the early portion of the forecast period and
siower growth thereafter to reach the 30% mark by the year 2038.

Green Jobs Created

To achieve this significant increase in the production of alternative fuels, the United States
would need to invest heavily in new infrastructure and alse greatly expand production of the
crops that serve as feedstocks for the fuels. Both, of course, would create new Green Jobs.
To estimate the total number of Green Jobs, we apply two coefficients; the first coefficient is
an estimate of the number of manufacturing and construction jobs required to build each
marginal addition to the ethanol and biodiesel infrastructure. The second coefficient is an
estimate of the number of jobs required to grow the feedstocks and operate the facilities for
the increased production of the fuels.’’

INDIRECT JOBS

It is clear that the engineering, legal, research, and consulting positions play a major role in
the Green Economy, as they account for 56% of current Green Jobs. They have also grown
faster than direct Green Jobs since 1990, expanding 52%, compared with 38% growth in
direct jobs.

In projecting potential future Green Jobs, though, we remain consarvative. Although these
indirect jobs have historically grown faster, we do not project them to do the same under
our scenarios. This is because we do not expect that each marginal electricity generation job
will require another environmental lawyer, for example, and not every retrofitting position
will require commaensurate growth in research or consuliting. Thus, we conservatively project

* Our expected total transportation fuel demand comes from a separate Global Insight Inc. forecast

"7 Coefficients are derived from: ‘ ) o
"Contribution of the Ethanol Industry to the Economy of the United States”. Renew able Fuels Assn. (RFA). Pebru-
ary 2008,
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a single indirect job added for every two direct jobs in the future, well below the historical
pattern,®

FORECAST RESULTS

Our projections reveal that there is great potential for Green Job growth in the U.S. econo-
my. Under our chosen scenarios, renewable power generation wouid lead to the generation
of more than 1.2 million jobs. The trajectory of job growth is similar to the assumed path of
electricity generation. There is relatively smooth growth as the manufacturing sector ex-
pands in response to demand for generation equipment, the construction sector expands to
install the new equipment, and more jobs are created to operate and maintain the new in-
frastructure. The 30-year project to retrofit our existing residential and commercial building
stock would generate nearly 81,000 jobs. These jobs would retrofit a small percentage of
the existing residential and commercial stock of buildings each year and dramatically reduce
their energy requirements over the 30-year forecast period.

The push to greatly increase use of alternative transportation fuels would generate nearly
1.5 million new Green Jobs in the U.S. economy. The trajectory of growth for these jobs foi-
fows a similar path to the expansion of renewable fuel production, with faster growth in the
early forecast period to reach the federal mandate and slower growth thereafter. And the
associated growth in engineering, legal, research and consuiting positions would be more
than 1.4 million new jobs. Overall, we estimate there is the potential for 4.2 million new
Green Jobs to be added to the U.S. economy.

:Renewabfe Power

Residential & Commercial Retrofitt |
Renewable Transportation Fuels 0 1785700 11,493 000
‘Engineerini, Legal, Research & Consulting © 848,800 1 +1.404 000
Total 0 L. 2540800 3,481,000 4214700
The potential growth in Green Jobs is significant in that it could be the fastest growing seg-
ment of the United States ecanomy over the next several decades and dramatically increase
its share of total employment. The current count of 750,000 jobs amounts to less than one-
haif of a percent of total current johs, The generation of 4.2 million new Green Jobs would
more than quintuple the total count and could provide as much as 10% of new job growth
aver the next 30 years,

It is important to recognize these forecast results depend heavily on our chosen scenarios.
Altering any of the assumptions regarding the share of electricity to be generated from al-
ternative resources, the extent of retrofitting, or the share of tr